GENETI C SUSCEPTI BI LI TY VARI ANTS OF TYPE 2 DI ABETES
MELLI TUS BACKGROUND OF THE | NVENTI ON Di abet es
woredoBiiza287 a net abol i ¢ di sease wherei n car bohyRECHIE008/000089

utilization is reduced and lipid and protein
utilization is enhanced, is caused by an absol ute or
relative deficiency of insulin. In the nore severe
cases, diabetes is characterized by chronic
hyper gl ycem a, glycosuria, water and el ectrol yte | oss,
ket oaci dosis and coma. Long term conplications include
devel opment of neuropathy, retinopathy, nephropathy,
general i zed de eneratlve chan es in Iar e and _snal
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i nfection. The nost conmon forn1of dlabetes is Type

BY KITES AR PROCHSISHFOR (FROBUGING| ERBCTRIC EMERGY] $HROUGH SUCH SYSTEM
characteri zed by hyper gl ycem a due to inpaired insulin
secretion and insulin resistance in target tissues.
Bot h genetic and environnental factors contribute to

t hendinsease: iRQEnEXMRECerPREShtyirdl aystdn MRrOkoi®reing energy
in the devel opnent of the disease. Type 2 diabetes is
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eal t I npl 1 cation pe 2 dlabe es are

nor n 1995, ther 1 Wyl L
furtgﬁeﬁbe?g%rs\/\oﬁ'q Fwi e “orT ‘?%r seOd he ﬁ% ecg?l ose E?g\/\%ggough such
mllion wll have diabetes in the year 2025 (Ki ng,
Sysigm. et al., Diabetes Care, 21(9): 1414-1431 (1998)).
The prevalence of Type 2 diabetes in the adult
pobul @i gestn Fhel BRePleR 2L505eanaiper ge_eicaty @ low cost by
al ., Diabet Med., 14(6): 491-498 (1997)), which
expl@nmomg seenambﬂemamtrgify SBUOGE ple@pl 2l usedy tieenagieadt with; in
34 who have the disease. Type 2 diabetes is
partaal&ct erinzedoty ypergl yatenta, mdntdbnedn bedowsr processes for
t hrough nmechani snms such as inpaired insulin secretion,
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gl ucose output By the live st Type 2 di abetes
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ycen1a i nc ng nephr opat neur opat hy,

ti t.h d deyvel t of
ga%%?ﬁ? gg@%} 8?3%5 tgﬁ’he pfeSa%ngg o? Type 2

di abet es morIdMAde is currentl obut is OJected
ri & G¢EFLITHETnexYS décade %Anoésc OS§s M;@g pped with

J., Zimret, P., D abet Med 14 Suppl 5, Sl (1997))

“parpiiges’t dﬁeas@Od#flﬁﬂeBQﬂa§heee%ﬁ ¢9p%?HZU6?a%kQQe§n?§gy and convert
attributed to increasing age of the popul ation and

it thise the ofesicyymoTher eof sa eshaféndgdaf opchuaj@setad ggenerator. This
conponent to the risk of Type 2 diabetes, including

devitleeval ensexdiet{ ssenges hetineeh “wapiousoff geirakitgrsafupa which the
(Zimret, P. et al., AmJ Epidem ol 118, 673 (1983),

klté@%‘%‘eeérrﬂg@d’ iRettiids. Padn . tr@dadis MduippBenmedt a power rope.
P.H , D abetes Metab Rev 6, 1 (1990)), hlgher

Suc \?M&%)g.r %eggg i J eﬁgﬁgtgogj?%&vgocf}fgglttgg%gs dd%%y 1'515%1'7es to reach

Ef f Leslie ,
hel%?cgbg%m B S5 (188155 Bl OB b Y FACH g Tespect €0
risk (Is) for Type 2 diabetes_ in Euro ean popul ati ons
thogsy thahrondt éidfte. BUIECsyIEVeA: LEVeIXgeTHY REsCHREFTained through
111 (2003)). Two approaches have thus far been used to
the seoareodnoli ng eprweraseRse itat @ dInNmt fr By péngh dgihgpetkadation direction
Si ngl e nucl eoti de pol ynorphisns (SNPs) within
candandildatretgdnes thare ibeemdsestaich the @psecimatdldowawvinding the
have, in general, not been replicated or confer only a
nodest risk of Type 2 diabetes - the nost wi dely
reported being a protective Prol 2Al a pol ynorphismin
t he peroxi sonme proliferator activated receptor gama
gene (PPARRX2) (Altshuler, D. et al., Nat CGenet 26, 76
(2000)) and an at rlsk polynDrphlsn1|n the potaSS|um
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i ndi vi dual s for whom preventive nedicati on woul d be

nore appropriate. ldentification of susceptibility
w@eees20251 | all ow a better understandi ng of theCT/IT2008/000089

pat hophysi ol ogy of the disease and as a direct benefit

for the patient it will facilitate better approaches

for diagnosis and treatnent. Al so needed are

t herapeutic agents far event.. 0 e | abet : -

ropds NARY o THVERT O THES Br Shent " b oht T on Pl Briglites is
to methods of diagnosin n [ncreased susceptibility .

equippedy e & Sa5eredsoRk %ﬁe‘%g SRBT hEHS " oF PR giGs FRgex train

~ decreased susceptibility to Type 2 di abetes or

kitel aghoshrgndh priot@ct ton 18gd99stoig péo2 sfilgpkiwdy pypllapse the
eval uating certain markers or hapl otypes that have

pardkéees f ounthdid ibetasgecirevalingt brosrsiease@horugh a reducer, the
decreased susceptibility of Type 2 diabetes. | n a

rotdriyr sbotaspect , chfie piresents itreenfénrdr ebateesgdnerator that, when
met hod of determning a susceptibility to Type 2

act Hicalet§edBed NwaRpidngi viKkial isCOMIMgSE NgyAehesiilgys that,
the presence or absence of at |east one allele of at

thr%u%ﬁsélﬁ%ﬁfg ol ERRL C aRLK %Ir £ b P JRUGSA 8IKG £8S 1 'L SRTRIL while the

t al ne romthe i ndividual, wherein the at |east one

ol ynorphi c, marker i s selected fromth I S .

ot R PROTET o8 S 0o A Her 1KGPEOY Y 1 HEageote hverted into

di sequilibriumtherewith, and wherein determ pation of |, h
meChaRdCRY eTUHGY SF2BbER N Tof St HEMET 4 64t SBAY™ atqTelECPEeTing the

indicative of a susceptibility to Type 2 diabetes. |
traignefephodiHEst Whehe &P |hegsteomeclknsiefmaphi £ Ratted sj gonverted

selected fromthe markers set forth in Tables 10-12
intcareetdrid nermarggl t Ehnatdhv enaspeestatie el heeh gfonstraint to each

determ ning a susceptibility to Type 2 diabetes is a
traifetzhadiof 1 sdieagaesi diFlatsdispent ebidy opetacifypey2le, the parakite

di abetes. In one enbodi nent, the at | east one
are RRLY Y RhhgsIRIKBE i di: BRESER! cibd Mafle SFEQi1kBH N ehtatSkR.

IDNO2 or SEQ ID r 3. I n anot her enbodi nent, the at

| eas; e ryphi-c ryer LSes .at :

e e PR o S Ao T REe T o NG ey W generator

rs947591 (SEQ.ID 0), .rsl 0882091 (SEQ.I D NQ 4)
equipps M’sf]ﬁ T S5 B%%ff)f) FF‘F%‘@%&;@’ éé](éﬁQﬁrﬁck%bcﬁx?rted by the
. 1s2421943 (SEQ I D NO. 15) rs6583§§§ %SE% ID NO 19)
wing sQYEFIAE (SECFPTYNEES2) ThFYBE9BEE €SB 1RO KPS
rs7756992 (SEQ I D NO 21), rs9350271 (SEQ I D NO 33), _
rotatd 9856f7 44 drSEQIaveNCr B 4rovpd 9swe2 2 THesEON D aqtugtys a hydraulic
rsl 0440833 (SEQ I D NO 36), rs6931514 (SEQ I D NO 37),
motars kBEORKHE wh SEQ thENGur re0). , preshi@8IkBd PeESEQ | D NO. 11)
rsl 843622 (SEQ ID NO9), rs2191113 (SEQ ID NO 13),
r s9890889 aBERX | BBNQ.31) ,42andiikBLESFsS & Nndbiideagequipped with a
di sequilibriumtherewith. In another enbodi nent, the

pludibeast QRes PAlHDERDIG RRE kehdCasPidsesratt | @88itORevertical
marker in strong I'inkage disequilibrium as def i ned by

u ' I f It 8 /
st O, s e oot e ot Ker oo sgt eg P
fr r ., consi st f.th rkers. rth i .
oy REp D5 AHTEES G TABIE 04" (LR e L g Every Kite

~enbodinment, the at |east one pol ynorphi ¢ marker ii .
is ePYBREd I Pom IRAREIDP e YT 5P666Y (%@Qﬁ%ftsg RGL3%% angle in order to
rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ I D NG 21),
guarasy8s 0RABh SEDHIDUNGY 33) , rs9356744 (SEQ I D NO 34),
rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ I D NG 36),
r s693.1 5daknSEQS| 5.2 375 dirsdlosekex sdevidd nikageexploiting wind
di sequilibriumtherewith. I n another preferred
enbodi nent, the at |east one pol ynorphic marker is
sel ected frommarkers rs7752906 (SEQ I D NO 32),
rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ I D NG 21),
rs9350271 (SEQ I D NO 33), rs9356744 (SEQ I D NO 34),
rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ I D NG 36),
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carried by the individual for the marker. The genotype
dataset may conprise allelic informati on about one or
woreeog/1psker, including two or nore markers, tPCHE2008/000089
nore markers, five or nore markers, one hundred or
nore markers, etc. In sonme enbodi nents, the genotype
dat aset conprises genotype information from a
whol e eng Ss of - t n [
" Hhind TR o R A Ea e o Fep LR ARLEL KbORE, PPming @ rinc.
nore markers. In one enbodl he at | east. one
The pB}Eﬁ?or‘Hﬁ I Rerih sOEs et %\[ft(%nﬁ SEH| ﬁsﬁﬁiﬁmgséﬁth to a
ID NO 2 or SEQID NGO 3. In another enbodi nent, the at
desqeaging GHe, pBFYRIBRPENE araickaFy dBHpPNses Hie FéagtalyRys along the
mar ker sel ected fromrs2497304 (SEQ I D NO 16),
same s@i4Es8ior SEEy4y NAtR0)is redr0882e91tP SEQ queNszP)f transmitting
rs7914814 (SEQ I D NO 24), rs6583830 (SEQ I D NO 20),
mecHa92421 43 r{oERd PoNO syEbpn ¢ 688825 roSEQ idd ADjUB)ing the wind
rs7752906 (SEQ I D NO 32), rsl 569699 (SEQ I D NO 6),

attdck/ &B992 o€ SEG-H Dk NG .2 jhe 20350243 ( &R ADNNO. 83 , rotation of
rs9356744 (SEQ I D NO 34), rs9368222 (SEQ | D NG 35),

pullr 3%0%%@?{ RER i @eé@hcﬂt? t]zélcgrS%@cm_% “@1@1%_r1v1ng ropes

(SEQ I D NG 10), rsl981647 (SEQ I D NO ,
43622 (SE 111 r .13
ore S35 50 1SN0 ,Js%%ég & %@4@%9% g —
di sequilibriumthere FB. n anot her |nen éaa second
patiit QRS Gife HOFy ot PRl EX 7o PG "5 “Rid1“Bhd

marker in strong |inkage dlseqU|I|br|un1 as defi ned by
posidaRr it Whel descensking ppathppogikat dhet ke 058 S%lﬁ%@drﬁo a lower
of greater than 0.2, with one or nore markers sel ected
wind tormugthe group consisting of the markers set forth in
Tabl e 22, Table 23 and Table 24. In one preferred
enbagli erentt be at2d4east onsclpekynar pavicenscképpéds with a kite
sel ected from markers rs7752906 (SEQ I D NG 32),

(tdtSkbrE96AY(SEQ)| BublDbly ti Wa6892ufSE s 182 MOcdd)rolled height,
rs9350271 (SEQ I D NG 33), rs9356744 (SEQ I D NO 34),

- S B8 IR A AR S+ o
3SR LA HLLELE e DOl Dt LR Bl anersy. o0

selected frommarkers rs7752906 ;3 .

boaxcs [tE9Ys ( SEGF + HROSEF Tt slﬁs‘ééé}‘gﬁgém“?'\% ﬂ%)i%iss and modifies
rs9350271 (SEQ I D NO: 33), rs9356744 (SEQ | D NO 34)

the r&i98680ECK SEQLE BrNON3S) L166s [tha 408 3F ey |W9nﬂ|cir3¥§’)t area. Such
and rs6931514 (SEQ ID NG 37). In one enbodi nent, the

systam hLeastntowéledrken gsowwl byt ed Soeontemr Kéntr s7E6992a display
(SEQ ID NGO 21), and markers in |inkage disequilibrium

datd het@whitted by anotdrae esbeskisyent, athenzatichEhstthanegh a remote
markers is selected fromthe narkers set forth in

conthf! §y%%m THE a6t hey eprbedi menbrddreocadoWn®@sd @@end with a high
nar er is selected frommarker rsl 0882091 (SEQ | D NO

atta' aﬁ’gﬁﬁmﬁ&% P !hQV:IJ'llgnk ddI Uéédehéi&m tl}}?&[ eé(‘ﬂttalak angle 1is

er e odlnent e at east one nar S is
sel ected fr rkers S orth in.T é . In . .
redysed 8’&% ?(mﬁ%oﬁ %ﬁt T the er I:? e]%rsjtngoﬁgsaeﬁaf?k élrllds' The kite is

sel ected from narker r32191%% % | D. NO 1%% and

recoNgEREr SYAN Fidkg e AMLRERi 31D Nt HE EWTERS 155
anot her enbodi nent, the at | east one markers_is
sePeiethe dat et NIHE L Al e rdi Ssbesasorst RevHCeT 4511 tq ffhe previous
yet anot her enbodi nent, the at |east one marker is

aboge| éetadbéd ommeaikewbicn howevage tdies engoindl beiiihngi tiede 1s not
t he SLC30A gene on chronosone 8, between position
118, 032, 398 and 118, 258, 134 (NCBI Build 36 of the
Human genone assenbly). | n one such enbodi nent, the
at | east one marker is located within the SLC30A gene.
In one enbodi ment, the nethod of determ ning a

susceptlblllty, or dlagn03|ng a susceptlblllty, of
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gl ucose tolerance in an individual. In other
enbodi nents, the presence of, or the determ nation of,
w@eooBazes7 one all el e or hapl otype in an at-ri SRCTEF2RE/000089

is indicative of an increased susceptibility to Type 2

di abetes, and wherein the at | east one allele or

hapl otype is further indicative of decreased insulin

r. 0 Lar i e . . certain.
profiB83R0NSA aNd/an BRa1fiRd BlUGRSE SOLLLANFShPLGPIhal Rite as a

odi men he T nvention, age equi I um

is.characterized by nuneric values for |D.|.of greater
tlagy n iy Fog- aﬁ?}lf‘BPHF”geoitHﬁ rEECe FIF AN D .rgﬂlb%}%\?gr ,gh%ﬁ%) er
val ues for the r2 andJ D | nmeasures are al so possible .
i 1P -Gt hdPteRbolP ménP43- "$ld HEhoSth i ABRCS HBPgPYD of a Kkite
wi thin the scope of the clained invention, as ‘
(“aigéett | bige”) n thupudtervwidehaitheheied nengxest Her cappeedd,ofhaving an
the invention relates to a nmethod of assessing a
inlesuségpt Bhi buttlptt @ddey ped 2vai abet esiges. Subbnmite is driven through
I ndi vidual , conprising screening a nucleic acid from
a mddeni &6 Migghdated oby athd east 0p&1F0l YD phdvd cearikeeqgaipped with
hapl otype in SEQ ID NO1, SEQID NO 2 or SEQ ID NO 3,
rope%_h Abncdgl abesnii ki d NCieassth OGN e8Ces OfirikPe g modifying,
i abetes in a human populati on, wherein the presence
of at-ri : I [ .| e - -
g R F e or T At P i Sl RapT Bt Soe T TRe RuaTie) g Supplied by
acid identifies the individual as hayi el evat ed .
eleQ§6§Eefég Sl Pyt %ﬂséagtasPoﬁﬁﬁiRﬁﬁ%r&?#&hﬁﬂgngﬁg%rEQ§ grte to a
~ the at least one at-risk marker allele or at-risk ,
winghapihety REtuatehe an @ENEFet Aci 01 deFRdUciag ehgctricity. The kite
I ndi vidual as not having the el evated susceptibility.
ascends opeshathddi rbat windespdlyrbrpHitemléEt hapnast ype dgscribing an -
sel ected fromrs2497304 (SEQ ID NGO 16), rs947591 (SEQ
almdsD NOEROH; culsdr08820%b (BEQuid NGeed) dirsZOiba81Af{e8FEQaving ended
NO 24), rs6583830 (SEQ I D NO 20), rs2421943 (SEQ ID

the NQceASlon,r 36283826 (SERIINA ak) ,aft 880G (BEQ 1D order to
NG 32), rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ ID

NOL21).f 59350241 (SEQ I D NO 33), rs9356744 (SEQ ID
cap m?%%%aflnr $9368222 (SEQ ID NO 35), rsl 0440833 (SEQ I D

), s6931514. (SEQ | S (SE -
NG 1o EET oBhal FaRt riy NBL 1T FaraaTess(GE0 1D CoEeed
with,\’\g ?ise’ ' 21%%%&%@::;35?51!15 i WN&)]QQ ér%gfgyr %gas‘? Oge%%r tSeEsQ ell[e)ctricity by
di sequi libriuntherewith, as characterized by nuneric ,
actupi@s Homepns |olofrogeeatie WiPRRACWNgCEEH/or ar gepirator. The kite
greater than 0.2. Certain enbodi nents of the invention
is driréemdry weapy iofeaddigtiepabfropes ednicngh tiidchudieeiwvéndctgack angle
for the presence of at |east one at-risk genetic
is mwai fenrt. The Kitpeafcatidabettds anbigassbailatedlev AiteD having ended
Bl ock CO6 (SEQ ID NGO 1), LD Block O (SEQ ID NO 2)
the &Rdehd) Bl 0eke GELaLRERJID NO @ himSteh aaddiid oRdk is recovered in
genetic variants can in specific enbodi nents include
varj.an en identified as a
Orw%ﬂggé%%ggif?%ggg%gﬁﬁggﬁVariant for Type 2 diabetes,
i ncl uding ot her vari S d i rein...ln :
b RRnPS Te SPabCRoRE i Dae SEPLST o e B ppeicanc of
acid for the presence or absence qf at |east one
the gprgsebk APPEIE PN af Pt Sore w&f‘-gr PERThr i St CFYPEring energy
Type 2 diabetes in the TCF7L2 gene, wherein , '
compyadpdriatatleant one fréter dwdnean gtfe téveR froRs{hgnground immersed
at-risk allele is indicative of increased
in sudeept idnel Wiyd clurType abddhaberdesurbimeanbtthaertical axis placed
enbodi nent, the at |east one at-risk variant in the
TCF7L2 gene is selected from marker DGLOS478,
rsl 2255372, rs7895340, rsll1 26205, rs7901695,
rs7903146, rsl 2243326 and rs4506565, and markers in
| i nkage di sequilibriumtherewith. In another aspect of
the present invention, the presence of the marker or
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| east one pol ynorphi smin individuals diagnosed wth,

or having a susceptibility to, Type 2 di abetes, as
w@ovpared’ with the frequency of the at | east oPEI/EN20€8/(©0089

in the control sanmple, is indicative of the at | east

one pol ynor phi sm bei ng useful for assessing increased

susceptibility to Type 2 di abetes. | n another
enbodi nent,, a crea in. fr c e |_ea
ot GO PR, BRI Rl AL BBt Ay 805kt one om

I ndi vi dual s di agnosed with, or, having a susceptibilit
connegteqy Haronah Siet & ,esa§005hﬁa*;%toe'wSPght Ketq ?t?é%ﬂané‘?a%%d to be
~the at |east one allele in the control sanple is
drivepdikeat Fe 6Rrkine ain | 658¢r ohe PoFgHOr PR s iBeidng perform the
useful for assessing decreased susceptibility to, or
conygrei@ct bHnwagdi rsergyType®? elicabeiesengdyat hgrroagheet dfeast one
the invention relates to a nmethod of genotyping a
gendidcbeinmtaei dsygaenpl eoppdrbaimed abr ogereerhuoan daogevatdugl , with the
conprising determ ning the presence or absence of at

turdi®ast ciene-cpkh eb&i rf adbpt RABHLONE ROLYERI P MeehBRIdEar ehdrgy from
the sanple, wherein the at |east one marker is

' 4 I 1£46¥11dig9 ; such win
s 8 SSECRLER00 (560 1NN ASHIRRCHE0 LD e v

NO 24 rs6583830 (SEQ I D 20 r 43 ( | .

sysigy oiky PTRaane rand thr 1o DrLhrEn e St sneray
NO 32), rsl 569699 (SEQ I D h[16§ rs7756%£2 (EEQ ID. . b

occyyg, by ) SxRleg L 71 (SESTIEY N9SET | ITSEIERT A FBEGPine amms by
NO 34), rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ ID

the NKLBS) , and 6981519 (SEGND Kdie37)ocquspsandye Qysemapp of ropes.
NG 10), rsl 981647 (SEQ ID NO 11), rsl 843622 (SEQ ID

Mordd@e9) ,irr s2d9 b8 $BESm O tiOari3)andr s9G9G889sHBEQ ti@ components
NG 31), and markers in |linkage disequilibrium

arrdridegenét hstoanfy wher eicpeslesret mMrnain@rehef kihes prresencehe turbine
or absence of the at |east one allele of the at |east

centQRe 2RQ! YIVPBLEE B KQhyi Srd @UbChbME Ah @hich the ropes go away
susceptibility of Type 2 di abetes. In one enbodi nent,

frord ecﬂgt %ﬁdlfl}lgl COMHsSE5e AL f ?/ﬂ"irrllgl?y,s egmentn Qfird BWHRI Gith ams

acl at conprises the at | east one pol ynorphic

mar ker by, Pol ynerase Chain Reacti.on_ (P .Using a
and FQLAEHY égafﬁﬁ gg?aké%err??%ﬂwrﬁﬁ% Rﬁggsa?éaqegéédkane
pol ynmor phi ¢ marker. |n_anot her enbodi nent, genot,ping
| SPPEYor AR CHS g NAE T (e $82EETIEEL BF 1FUmEIng prior drt, known
al I el e-specific probe hybridization, allele-specific
wingprysemex cewdiosd, wath eketespdEvei dnaggneFakathonfollowing common
nucl ei ¢ aci d sequenci ng, 5'-exonucl ease digestion,
charmokecidtarcsbeacon assay, oligonucl eotide ligation
assay, size analysis, and single-stranded conformation
- thBakyseés.aden eqiifogear ot withemoadt mesies the pidceRdving ropes:
conprises allele-specific probe hybridization. In
thifnher t8abodidenipe 1R8] PERERSE AN i 8RS dMAtricity production
sequencing. In a preferred enbodi nent, the nethod
occftymyK! %g@ : tHnsﬁﬁEI:?&t{d’]gdfeo@éifé Qélxﬂ?xg Hl@&llﬁ'{icsmgc' gut to other
with a detection ollgonucleotide pr&b and an enhancer
._oligqnucl eotide, probe under conditi.o far ecj fic .
wind) ARG SEREH G Bt nemet horaereort HemyY obWe SRR (g perfomning
_hucleic acid; wherein a) the detection oligonucleotide
this fgPEtI R -f Foth BLK0B niRe 85t PUEE i"ﬂp?segfﬁfhd Yng the kites makes
specifically hybridizes to a first segnment of the
the nijeHesystani At misssee maspédtitde SHGuahéerslatge varpapyardiages’
IDNO 1, SEQID NO2 or SEQID NO 3 that conprises at
- theast tenerpobyiomphycmschamisby directéy egtstenled on the kites or
ol i gonucl eoti de probe conprises a detectable | abel at
its 3" termnus and a quenching noiety at its 5
term nus; c) the enhancer ol igonucleotide is from
5-100 nucleotides in length and is conplenentary to a
second segnent of the nucl eotide sequence that is 5
relative to the oligonucl eotide probe, such that the
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Yet anot her aspect of the invention relates to a

nmet hod of predicting prognosis of an individua
waelr@gnzesd with, Type 2 di abetes, the nmethod cREPIN280811H0089

determi ning the presence or absence of at |east one

allele of at |east one pol ynorphic marker in a nucleic

acid sanpl e obtained fromthe individual, wherein the

ey SSSRO0C, ARLVIBOP Mkt 58 8L AR e ropes

rs947591 (SEQ I.D NO 30),. rsl 088209 SEQ I D NO 4
Occqrs%glﬂ%ﬁrhs (%Ed%“ﬁhl?(’\)b ‘?%31,‘13%%]983%5:?% %%E%‘F% Wéﬁ?e placed at
rs2421943 (SEQ I D NO_ 15), rs6583826 (SEQ ID NO 19), ,
groyngl7 35290 61 ( SERPANgeROf 52 | thes PEBYs0InEBEY SEPRRIEH, by the kites

rs7756992 (SEQ I D NG 21), rs9350271 (SEQ I D NG 33),
themse9@50744n( SBSE | DENGs84Pf dsDE68222p¢SEQ@LaPeNant3x)f winches at
rsl 0440833 (SEQ I D NO 36), rs6931514 (SEQ I D NO 37),
grounsll 863161 (SEQNLD NO. cblume 228168 theSE1ddy MabtrEcted from the
rsl 843622 (SEQ ID NGO 9), rs2191113 (SEQ I D NGO 13),
wind 98208894 SREbbR NAe3ddiviagtnd@iakesis Waighitkage
di sequilibriumtherewith, wherein determ nation of the
- thEesgRce Af d&ﬁ@er@}inlt %g&él_ry g_ge%éﬂérgkg él%c't?ﬂ%iﬁtgt WM& kcénding by

WOor se prognosi s o di abetes in

i ndi vidual .. A further, _aspgct ,of t ' t [ t
g et R0t 87 BONT: oF Reprsgr 2b8% o HEE bahRe firaticl o
an i ndi vidual undergoqing trea nt for Type 2 , _
the yindeiresd) 1 rechet it léoﬁ%]ﬂioé’?‘%gg’déi‘%ﬁﬁcﬁ%égﬁy QHfekites by placing
presence or absence of at |east one allele of at |least _
the d@sepaisy ibaPhi dPnaFdey teninifiee ethe Repkingappfect. In a limited

obtained fromthe individual, wherein the at |east one
numdeo| phowpid csymieker it kad dotend devbsed he gredpit the lift force
consi sting of rs2497304 (SEQ I DNO. 16), rs947591 ( SEQ

(nameDy NCh8Oyind stri88209bnmp&iEQt| PeNerrd)icul &7 9818t (WEEQ IsdPeed) in .-

NO 24), rs6583830 (SEQ I D NO 20), rs2421943 (SEQ ID

addiN@n k) the Qﬁ@ggggfbe( SEQ RN bR, thes k{82904 i fiSEQreDadvantage
NG 32), rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ ID

o oot SRR DA b RS (O 10 e

NO:. 36 6931514 EQ I D_NOQ 37), | 86031 EQ |

preen 165, PO Ba3047 LSRQ 1D NETL)C PEFariosb aea Ty "ot ory
NQ 9), rs2191113 (SEQ I D NG, 13),, rs9890889 (SEQ.|1D ,

the NGra1jes 3hd i ks P Tienkags Hitbeqnl PG G Arvay, in both

therewi th, wherein determmation of the_ presence of
modegshe &Be | el ETBHESIICPE 88 s APREREED vEYSBES t helt r @gERRMNY  Step
outcome of the individual. | n one enbodi nent, the
alterptbat wiitht hereaorpy i o) asspbisidnghat theastraggieng effect of the
bi omarker in a sanple fromthe individual. In another
kiteembathuganihidthehaephaihct ot er etodmricses @makyziiygpresent only
non-genetic information to nmake ri sk assessnent,
duridbagnesi §f He MRENGSESr et BY kAL ¥iwddal (inTHREct, it is absent
non-genetic information is in one enbodi ment sel ected
durﬁ&og&gggcoggp er, ethnicity, socioeconom c status,
previ ous di sease di agnosi s, nedical history of
ubject, fam|y.histor f Type_ 2 diapetes,

- ok Vet St s DuniBEr i AN FHElL Perpies, ropes, the
In a particul ar preferred enbodi nent, a further step _
rotatdfipr PSi AgNERTT uPIEISG Oy &Pal IENFFRKCTSs  di5SoHEY. P hanterposing

invention also relates to a kit for assessing = _
reduggsgepitilbi Py W Rypev PrHcHBEIR SNPRJR HifkaAONtinuity during an
i ndi vidual, the kit conprising reagents for
opersiegtdyzéty wdetcecthadittherraveencecairsabg emteabinqatsuch winches
| east one allele of at |east one pol ynorphic marker in
t he genone of the individual, wherein the pol ynorphic
marker is selected fromthe group consisting of
pol ynor phic markers within the nucleic acid segnents
whose sequences are set forth in SEQID NO 1, SEQID
NO 2 and SEQ ID NO 3, and markers in |inkage

o Y



a detection oligonucleotide probe that is from5-100

nucl eotides in length; an enhancer oligonucleotide
w@e@Ba2@bat is from 5-100 nucl eotides in Iengthcnﬁnﬂmmmmm9

endonucl ease enzyne; wherein the detection

ol i gonucl eoti de probe specifically hybridizes to a

first segment of the nucleic acid whose nucleotide

thro%%gkggggris B VERDY; | %nNglegztr%le RN £ Qn Si%@erruptlon

at conpri ses | east one pol ynDrphlc Sit
erein th .det g on ol I cl prohe
occu(,g:sn%r\{é1 cons ég? cch éh? aporeIVL ng/ %cs er rﬁlenr aT}ae continuous

quenchln nnlet its 5 term rej

cur g R ST | o RER B BEHSs LB ATGePRat g s i lators;
l ength and is conplenentary to a second s gnent of the

- afteneen bes fegiehe@iseHagxqlysbvelyePat thre Pregdygidon of electricity
ol i gonucl eoti de probe, such that the enhancer

thrapbhgenwytént i gecdessl ofae edh@icer @ifattihge peght ibat the kites must
detecti on oligonucl eoti de probe when both

desddlibgoeel €0yirdesnaoeddryhoi dizedss acHeheatecdfeiconaeitdd energy is
wherein a single base gap exists between the first

ahm%%ggﬁ@ﬁeaggyqﬁglggggpd segnment, such that when the
ol i gonucl eoti de probe and the enhancer oligonucleotide

- tﬂéogf e%sb%lﬂa@é@rﬂcg' %d cBHtfche %}é@%}rﬁ' Geag git@ or of a train
e base gap exi sts between |gonucleot|des
rein treating the nucleic aC|d
Compé)ﬁa%n?%m@%e R CS'I%é et He S&ef‘ getabl e %ﬂb l%?r gt in an
3" termnus of the detection probe to r ease free
et gp BC RS EST aBISNGE TR0t BT SRSHR sihis 1s also due to
hybri di zed to the nucleic acid.A further aspect of the
the jfpgenthoh Felzanés resealsieqserofMadn Lyl ﬁ@@mﬁﬂp &bt ithe increase of
probe in the manufacture of a diagnostic reagent for
prodiicagniasi p§ ahddoly essEssdngystesseptstbhfli of dno thgpéevelopment of
di abetes in a human individual, wherein the probe
new kRybridipzeautinasgegaent of a nucleic acid whose
nucl eoti de sequence is given by SEQID NGO 1, SEQ ID

NG 2 OFdePEQRd BbNRi31 thatosRrMiHeS@Podt beaster@)€ European Patent
pol ynorphic site, wherein the fragment is 15-500

Applg.lé%llf&‘} 'E%e§ Efb lﬁqgﬁneﬁﬂe n o%nJg Jﬁnki;tcgn%%lon S.r.1l. instead

ynorphic Site’is selecte fron1 e pol ynorphic

. rkers rs249 1.D . rs947591 (SEQ I D .

GisqEpsty S FLFGHRI081 ARG T NG RLIC S7619R 1Y (GR0 [prrents into
NG, 24), rs6583830 (SEQ I D NO 20), r32421943 EQ._I .

eleqeiC IPrIY sSEHEIED ISR TIT NP ) 20PR77626 %géqgr%ﬂlght of
NG 32), rsl 569699 (SEQ I D NO 6), [ $7756992 (SEQ I D

kltel‘ﬂOCQflT)eCthég%@Z‘?Qa{CSEQli T Ne: %)temr 49BBE P4UeYEEO!| §xis turbine.
NO 34), rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ ID
NOIB@rE g6 X3 ES IpreS8RQ Lva®@iadT) ;Lsr sb8808 6ti{eSE@pd® prior art
NG 10), rsl 981647 (SEQ ID NO 11), rsl 843622 (SEQID

prod¥ens) by rsedl9dids { SEQUl BydNem 13y, carsB80088 2nebiR WD translating
NO 31), and pol ynorphisnms in |inkage disequilibrium

on hherewiddyet g ehyagPesd @fatt e idayestd@n mehates current
to a conputer-readabl e medi umon which is stored: an

t f I k :
statf %?czi%?%f ‘-fflhé%%%%%é%é’d&%o?é? RS SRR L g wites axe
sa i d,_at S hIC mar ker i Iurallt
el RIRATE . B agoCa et Ty e oy 8ad il 3 8 maximise
i ndi cator of the frequency of the |east one aIIeIe of
the gZ4te Qf FERRr t6Re SPRIYMEPPhEE tERePEStSM 2Y5PuFeGEG, in which
of reference individuals; wherein the at |east one ,
eactpatogibe ph$ ccormekted i *sh@@géc@fédqus@npﬂﬁerw yiforpHirgin of kites
markers rs2497304 (SEQ ID NO 16), rs947591 (SEQ ID
NO 30), rsl 0882091 (SEQ ID NO 4), rs7914814 (SEQ ID
NO 24), rs6583830 (SEQ ID NGO 20), rs2421943 (SEQ ID
NO 15), rs6583826 (SEQ ID NGO 19), rs7752906 (SEQ ID
NO 32), rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ ID
NO 21), rs9350271 (SEQ I D NO 33), r39356744 (SEQ ID
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and/or r2 of greater than 0.2. However, other val ues

for the r2 and | D | neasures are also possible in
w@rden2eabodi nents and such enbodi ments are al BOT/¥i2008/000089

the scope of the clainmed invention, as described in

further detail herein. In certain other enbodi nents of

t he nmet hods, uses, apparatus or kits of the invention,

(e e o st o
et AT L ol SRS boie 1o, <
oL TR SR, SRS AnpeSir, S SOGEE e i e

African ancestry. In another enbodi nent, the ancestrg , ,
perﬁ%mguaoﬁbﬁﬁ?da@éégtm fhraughh o? HGNeERbEM myREem t freperating with
ancestry is Caucasian ancestry. The ancestry is in
mochder aad rrag irbgrtiarenes sdeftrigpeneedl-by the i ndivi dual who
under goes genetic analysis or genotyping. | n other
enheattiheenbisjedthefancesimegens deteethomeids [progetieti @ wind system
determ nation conprising detecting at |east one allele

for Wondbrt 8RS noAG, RY YIBEJIRiEndresK &fail Nméduleel ergggaai dy kites in
sanple fromthe individual, wherein the presence or

whit gﬁgclgl,t%fs the alikeh ey 8 Lhdic @:toh&?olo%g‘éf@n angestdesothe kites

ndi vidual . I'n particular other enbodi nents of the
net hods, ,use at or_Kj of t L.nyent| . dhey ind
o PRORA DBRE A  Brr ol LI b O e i

i ndi vidual jis non-ohese, Obesity is in one enbodi nent

eneygst Bhe 788 By WEFE@?G& PR %?‘%o%“gf‘dﬁ/ass | ndex) of
greater than 25. In another epbodi nent, obesity is .
delnqidgrbgbirAtues &he BMESERbatBeNEhgh B0 Provhe S Gt 8ipd system
integer or fractional values of BM are also possible ‘

for amghvertrion eseope hof traeslazény i on, raifdciredileg, dbrggedoby kites in
limted to BM of greater than 23, 24, 25.5, 26, 26.5,

whidV,the7 khtehdcsposing Ndre- oliese sysidinvicduahs aresdnt dnegention are
enbodi nent defined as all those individuals who do not

drifadl khbbudrhener sagt irdped ehesyh ywii-hBéherdy nsoth&isferred to the
enbodi nents, nonobese individuals are those with a

- Lgulap, cat off of BM, such as BM |ess than 25,
Wlm?gﬁétgﬂan 24 7ess than 23, less than 22, less than 21

or.less than_ 20Q.. Non-jn er ff. f ;g :
Vel UV gh e BF S0 Ter ST FOF BEF g Kot Shedg PYoviding a wind
i ndi viduals. In general, the obese and non:fbes d b
SYSHYFOUES. GEMFER BFerl ST [PY drAes G- THerP BT VATagS fragsed by
n certain enbodi nents, the cutoff enployed to define
kiteshelnyr v | Bha neitegmeree Fiveyr byt 6 Fivah GONEHL | gystem that
than BM of 25. | n other enbodinents, a different
actwarkesf fiot srausedneetey togméacksst moss2ly dy olgseposing reducers,
i ndi vidual s and smaller than 23 for non-obese
pladalingktdual $he Ajtounal envarnnteqrggesiioh BM wihdtsy@tem modules, such
suitabl e for defining obese and non-obese i ndividual s
windle® 8 &%tﬂﬁ?%éﬁhei@%i%h@lﬂhesﬁm of thie niivg indoRewinding the
BRI EF DESCRI PTI ON OF THE DRAW NGS The f oregoi ng and
rop@d helng béﬁﬁ\tn]ﬁ’ tl&&@,t Wh8s ;i Andpdvanipges 06pdd@cad for converting
invention wll be apparent fromthe foll ow ng nore
articular description of preferred enbodi nents of the
®€iHVention. FIG 1 shows a plot |inkage disequilibrium
pattern in the region of chronosone 6p22.3 containin
PR ETa ST alhd TP LRERFDE S HPHBET ebs ) [4HE @ wind system
X-axi s shows positions with respect. to NCBI Build 35 _ ,
for geaniPEt iRG aPBEgY (Pdenekating gui 13l 138pdukfsd drpeoed by kites in
Y-axis shows a neasure of |inkage disequilibriumin
whitheheegitms. afhelrdpan iof ordger COKALIowjenevedingdisawerd energy by
by the arrows, and the |ocations of exons by bl ack
bars perpendicular to the diagonal Iine. The SNP
markers are plotted equidistantly rather than
according to their physical positions. The figure
shows the r2 neasure of |inkage disequilibrium
wherein the shading is proportional to pair-wse
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respectively, b-actin (837bp) serves as a positive
control in lane 3 and |lane 4 is a negative contro

WO e@82m@A7 Wi t hout priners. Size standard is gi RERTIEN08/000089
the left. FIG 7 shows the association of rs7756992 and
rsl 3266634 to insulin secretion. Mean | ogtransforned
insulin secretion |evels, estinmated by corrected

. -asul L.:espo e ods) . .f e i
ma“ﬁ&f#gégﬁfgggng$§p%§§bﬁ%$%€ %&%JéN%géégsgggggggngn% path during

. sl 3266634., Results are shown for 39 i ndi vi.dya
whi §%eT(g’[?g@éggse%ﬁ‘f%?glpﬁ%%%tofis Osf%r %rz%rt e ﬁglrﬁlisehﬁength of the
Inter99 study that had an oral glucose tol erance test.
operphénguiBeR- of individuals is included under each
colum, and the standard error (s.e.m) is indicated,
asA HortronoRiepara. thaeonesenudedepticl desPeradipgm wind system
regression of the log-transformed insulin secretion
for leviebstion gemoty by Statsistiagjarstriany fatulagedraggedapy kites in
affection status, assum ng either an additive nodel
whidhPaBd)erRirg@ t@RGRSSiMe Jredes thPbeg) genEBt&dspaesentiesl not by the
further analysis of association of rs7756992 and

rotdt3b3 256 834ciMd, hphO Y] ikRe SEGh8ld0Rn 81 tMeaNind system modules.
log-transformed insulin secretion |levels, estimted by

o%%%? dJ) i Re rgﬁe?gé}%t%ﬁégsﬁk{ekefoﬁ he %E{)ﬁ}ﬁjin_g a wind system

c
di f1erent genot ypes rs775699 e I'nsulin

secretion levels are_estiqymated for_a. group.of .
For [ GTGT U SR8 Do AT S Fit 8 98- BororL 223 dop5c by Kites
cases and 3715 controls) that had an OQGIT. Results are
compyREiRe frridldl SRAER vIHEAIR (PeFt ngd MeFRss Hthat fgpestates on at
(m ddl e bars) and fenales (rightnost bars) separately.
leasthenaursidr afd ithabvieumrss berdmt leackpéettimgr 6he stranslation of -
i ndi cated in parenthesis bel ow the col unms together
modulet hddehe octite expoaidingt fertobypehe Kheestcandecttbdetposaiof modules.
the mean is indicated with a bar on top of each
COoAHPRer b3 {eRitr @gpondli migesest | Iate8idorid peodidirer @antvind system
genot ypes of the SNP rsl 3266634 for 3926 individuals :

o R RRRCEPER AR SRR ROTLE e SSRALD s b s i

whi&lr %Lgr T dese@gﬁ%éﬁgr.t %h?f ss)gsr%gml ?é’r?rbtel %Tsé 041119%' tﬂ_ gh spoilers
present”invention di scl oses polynorphic markers an
hapl ot ypes . that have been found.to be associated with .

plac émz%g?%ﬁl)e? SBgr 15-ET arc AR Jerf%stugpuieer}ctegi E%%at give rise to
pol ynor phi ¢ SNP mar kers and hapl ot ypes conpri sing such

pregfure| @2R8VES been found to be associated with Type 2
di abetes. Such markers and hapl otypes are useful for
asBegdiengolsistepfi bhe | presept TypeEn2leh alfetteovidiglg a wind system
described in further detail herein. Further

for appivecairicoracndy thye tppeskertting nore taiid nmodidlesderaptedlody kites in
for assessing response to Type 2 di abetes therapeutic

whi @0 @RE ScdtidohbZt N BrofeddrD I fyros i 6g MK ebsedfaridn@riving the train
invention, as well as kits for assessing

of la%%geﬂé R ﬂ)&%rcogyf adh drnAbyiidiale O £ hy PR %18k aRRIRQEring systems.
Definitions The followng terms shall, in the present
copt ext . _hay he i as_jndi.c AL pal ' :
ropRver (I, STRRR, M7 Rt ghe Trithr Bn, AE YIRVERA o wind
descri bed herein, refers tq a am c pol r phi

Sy dOrEACR NP HOFPRTY it KErPRLE 0 PRaf | wgules dragged by

~ sequence variations characteristic of particular

kiteg |28] Waidt thRekHE VREPHHIIEISTYEENTHYS genetd @art adapted to be
association to a polynorphic marker inplies that there

ori¢rgeds socitattihen chence dfeastabimg dHpblei i1 cchal herzasftaghgpd in the
particul ar pol ynorphic marker. The marker can conprise
any allele of any variant type found in the genone,
i ncluding SNPs, mcrosatellites, insertions,
del etions, duplications and translocations. An
"allele" refers to the nucl eoti de sequence of a given
| ocus (position) on a chronosone. A pol ynorphic marker

N a o "



codes in haplotypes are as for individual markers,
i.e. I AL 2=C 3 =Gand 4 =T. The term
WO 298420367 bi | i ty", as descri bed herein, enconpBCSEER008/000089

both increased susceptibility and decreased
susceptibility. Thus, particular alleles at
pol ynor phi ¢ markers and/ or hapl otypes of the invention

vertTRY bﬁf&garacteristic of increased susceptibility
W8 PrRE  eased risk) of Type 2 diabetes, as

characterized by _a relative risk (RR) .or odds. ratio
(C%E)Otgffrgi’%het%r of h B dHESFRF thﬁ’éméh? i1SUPEPVETE) & grocess for
hapl otype. Alternatively, the markers and/or

Prodygpnot SARSErHE MBIV nVRIRUIgBn2 ay B¢ ISP BYE 1GCOT PN fto the present
decreased susceptibility (i.e., decreased risk) of

invefypen Xhditabetrese affihianaty edtretedywiahredspecyete iwhRt has been
of less than one. A "nucleic acid sanple” is a sanple

propeideai medhérmmoanarindi vi dual s that contains nucleic
acid. In certain enbodinents, i.e. the detection of

SPELd beve UnNATBERY epiBdersd alhftadi@pbet yResSnvéhi€on, as will
nucl eic acid sanpl e conprises genom ¢ DNA. Such a

res\%l#gtk%n? gl f’oﬁ%\mlu? £ap-Ps iRt alRedof 4 RHaRY S QUL ERY system for

contai ns genom c , I'ncluding as a bl ood

sanpl e, sanple of amiotic fluid,..s f :

com PR oSBTl i UP e AP stie apr BopEay dfagped By Kites as
muscl e, buccal or conjunctival nucosa, placenta,

claigedt +BiHPE8tinal tract or other organs. The term "Type
2 di abetes therapeutic agent" refers to an_agent that
cafousevated the arRiVEoratd BENY ePBAECISy nphdmgdvantages of  the
associated with Type 2 di abetes. The term "Type 2

invegitabet eseasboeimcedvitic| @ pracesd', fas Pexticipgd electric energy
herein, refers to a nucleic acid that has been found

thrdughbe agsaei atedrdingTypetRe disehesinvEnitson ned udesmed in claim
but is not limted to, the markers and hapl ot ypes

197 descri bed herein and markers and hapl otypes in strong
I i nkage disequilibrium (LD) therewith. | n one
rez‘?f)eg?e%@&' %&_ﬁgrﬁgg di;ahet,e5-@s$951 atgd; A8l Gacih present

ers to an C ound to be associated with Type

.2 di abetes through at.least e pol he.marker
InvengEage eadfe\/vl%?%isrf%tj%%t Ith% ok, gﬁ‘%ecp g%{%&{tﬁ%%go ese”
refers, as described herejn, to an individual wth
cal &l RitSSG " Bod )Y WHS S| Heto BTl GRPEC <3 by ‘sbme preferred
pre-determ ned threshold, such as a threshold of 30
embaskimeniks thereel, OEPeieE 88 sepTl i singsPeRPHYy tHENtLprence to
are al so possible, as described in nore detail herein.
the Enelésrdralrawirgs, cah cdlighi ng BM is given by [body
wei ght (in kg)]/[height (in m] 2. The term "obese"
- mref el sshidvsan petdpscdirad wicvhoBM mledeerad eabbdiment of the wind
pre-determ ned threshold, such as a threshold of 30.
systERfat&raink D Bhaekoddent Bfvedessd;i bed herein, refers
to the Linkage Disequilibrium (LD) block on Chronosone

be 4 :
"~ CSreoiNa o [0 pOSt Cron 20,634, 006 - BOTHISTIED Govme of

NCBI (Natdi onal .Center for.Biotechnol ogy | nformation)
a C%WP@%@% Vflggl\ﬁﬁff‘. Oﬁ'?elgt' eir:’m "LD Block OO, as
descri bed herein, refers to the Linkage D se uiIibriug1
- HIEp) SoPRde BR ThirGRBS dife SREC DRt (it RePEC s 79 gipga nent of
and rsl 1187152, corresponding to position 94,192, 885
anotheg4cagpnggt @f tReBfincNavsiwaPt -eti for
Bi ot echnol ogy Information) Build 35 (SEQ ID NG 2). The
- HI&r mi "dHowBl ack h€t 78 rspscdescridedtheheigvppeeder 9t BIG. 3;
t he Li nkage Di sequilibrium (LD) bl ock on Chronosone 17
bet ween markers rsl 1077501 and rs4793497,
corresponding to position 66,€37,656 - 66,163,076 of
NCBI (National Center for Biotechnol ogy Information)
Build 35 (SEQ ID NO 3). The term "CDKALI", as
descri bed herein, refers to the CDK5 regul atory

L T . o



susceptibility variants can be represented by the
other allele of the SNP in question - for that allele,
WQpWen2028pr esentati on in patients conpared w tPCT/IT2008/000089
controls is expected. This is a natural consequence of
associ ation analysis to genetic el enments conprising
two aIIeIes For mul ti-marker hapl otypes or for
Iy hIC .
i R e e R R R R EE A
at-risk allele or Protective va nts i.n
- 6o kh%saem%r?ﬂﬁm%d[’ RerRTUetel So8 trarliniy system of
to one (or nore) protective variants or haplotypes may
FIGallso be observed, depending on the genetic conposition
and hapl otype structure in the genetic region in
- EjGesT i hows Crre wflarded mestpstigivef vimhtofas sexsfgriem embodiment of
signals was identified by two single markers
anotlhes| &6@688ntard tisd 156892)st@ndof HFISe 2 mar ker
hapl ot.ypes mapping to chronosone 6p22.3 (3 rs7758851 2

- w18l 5696809s dn réﬂﬁi%&ibe%s pSAATEI02w bfr § 173892ed embodiment of
rs9295478 ; see Table 3). These markers are | ocated

h ns LD (2. bi ock) Dbet ween
ano'éﬂggl %&E%HZ%%%%QS% %3182 36%115f OEE chronmosone 6 ( NCBI

SEQ_| t s

E?? S0138 Xk iSRS TR R rkcREndt: Here. o
incluglqg exons 1- of t he %e $ CDK5 .r egul at or
Eouh? tS §’§o€|%?resé>eﬁi:b‘feeuvﬁe PTid PESE Myr
(NM 017774). The associ atjon of these markers was

systesY peGading tanshadeiaseBhalnVeRpE¥ di abet es cohorts
(see Table.7). Follow up studies of the association of

- HIS77559%9Rwal kel enl@reed hodnspeekised vips kolofthgypeng system of FIG.
di abet es have established association of the marker to

10; Type 2 di abetes in individuals of European ancestry

(allele specific odds ratio (OR) = 1.16; P = 3.9xI O

@) , 12 Rhbhdiag @Hﬁérsgeﬁf B8 dpelg i KORGe0f otHanpididiese embodiment of

ancestry (OR = 1.25; P = 0.00018) (seeTables 14, 15

I gptggcw {di n LD bl ock C06 ( SEQ
(?%QR%Y Ofﬁﬁé&bh\%at ys\r%%n?eg%g%z tihcgt have al so been

be ass C|at T di,ab .

F'aE%Jg;r‘ \g%eﬁn %cfmehl Rese ‘%lé’tel %lgeg” |%rf10 ﬁé?rg%%% FIG. 12/
rs7752906, rs9350271, rs9356 r.s936 222 sIOéiﬁ% ‘
Hftd 1569150 CRABTEH BT SPRyY l&%ﬁ’d?Vp safteter imen
the rs77566992 allele G variant supports a nearly
anothsgesginpacRpdl 6he|wifelr preifdecf TFaTkﬁD el®0). In

particular, the OR for the honmbzygote is 1.45 and 1.55
- FIG.the sansmannmadopgrmglw oups, of espeefdanrefyembodiment of

The rs77566992 allele G at-risk variant has been found
anottferbeogonest aifedhai tinddsgsteaseds iFISUl 1 randedponse i n
carriers (Table 21, Figures 7 and 8). Honpbzygous

- ERL eIl dhenyardeanbe R tbeeibAUsE at pré@steeanembodiment of
estimated 24% | ess |nsuI|n response than heterozygotes

otnt cg%r%%g%)'%%héu@ﬂﬁﬁﬁy%gqéf &1 S1VaHd apt confers

risk rough reduced insulin secretion. The
7756992 narke and ,mar k
~ eedd TRB hoEHeT ROt oS R e orT iy cgpeonents of
taq, rsl 569699, rs7752906, rs9350271, rs9356744,
FIG; d$368222, rsl 0440833 and rs6931514) can therefore be
used to assess increased susceptibility to Type 2
- iGabdfeshivs an SChEmatiigualiev Thk 4W€FF0WQﬁ9fFﬁ% yergtion of the
product of CDKALI is not known. However, as inplied in .
windhsygyemeanewnﬂihbetprOM@ipwqaeodu¢MV¢n§ighnimatWQ(pf its operating
anot her protein, CDK5 regulatory subunit associ ated
protein 1 (CDK5RAP1). CDKS5RAPL is expressed in
neuronal tissues where it inhibits cyclin dependent
kinase 5 (CDK5) activity by binding to the CDK5
regul atory subunit p35 (Ching, Y.P., Pang, A S., Lam
MIH Q, R Z & mang, J.H J BioI Chen1277 15237 40

r\r\r\r\\\ e 1 . I 1 ~~1 7
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LD bl ock contains three genes, Insulin-degrading
enzynme (I DE) (NM 004969), Kinesin famly nenber 11
W@ RIOBN2025T NM 004523) and Honeobox, hemat opoi et PECEIT2908/000089
expressed (HHEX) (NM 002729). IDE may belong to a
protease famly responsible for intercellular peptide
signaling. Though its role in the cellular processing
epgf i nsulin has not yet been defined, insulindegrading
enzyne i s thought to be involved in the term nation of
e .insulin _response Rad et
~ B oS CE R Y e TT6 90 K5 V500 hiseAER of FIG. 1
anaI%S|s of the diabetic G rat has revealed 2 am no
- F3gi d28ub¥irPutd oSN PIRtiRe I1BENGefeCTHABR ahtPrAB9b V)R | preferred
the GK allele which reduced insulin-degrading activity
embogymeg14difn at Icanmsdraitte @ic dhbs windvwensgen ahehlGhelHigRtwo of its
and A890V variants were studi ed separately, no effects
operaeirgy sbspsved, suggesting a synergistic effect of the
2 variants on insulin degradation. No effect on
- riresull sheegradadhefar Wassiehsef e shstdl lackys@ires to the present
suggesting that the effect may be coupled to

1nveﬁ‘§9c§pt19rs<5ﬁ%d'o§t etk %E?&&@Jg‘ z8ddon of insulin. Congenic
rats with the |DE al I el’e di'spl ayed post prandi al

E¥ %9' gﬁo%@ & gc&%?at 4 e&esal Ssﬂﬁlgﬁweéer%dynmc surface

ed insulin glucose transmenbr a

and educe d tioninis
irmef P18 a A SEEGT A ieDre R, iR, pehdr2ted Bitreny; and
denonstrated that the dysfunctional |IDE allele was
- Flipi deShersaR PeRatiRevigit Abra esdiaRdc thafarpgree of moving
plays an inmportant role in the diabetic phenotype in
alon@Kthat ¢irddbEonapeireedictladi d@ asnd sperdl dade tgengetafed forces
Type 2 di abetes in humans with i nconsistent results.
geneTwoed ahgestst.udi es have recently anal yzed the
association of IDE to Type 2 diabetes by nutation
Seeinnpanddnaplotipe arakysi sn UshagréagEing SMRSription, in
over the gene (Groves et al, Diabetes 52:1300- 1305,
gene203indhANEZ sehaln dA-abeiRs t%stﬂggpﬁe%%ntZQg@ntlgﬁt Bomprises at

st udles conclude that conmion variants in |IDE are

leas nl Ig %8Q£t§%d? xjghgf‘%cov\elghg 0; ;Fg{ﬁe % fer%bly made in

tes hese ver not I'fcl*u

o e LD bl ock .as defln ur.e 2
ordef ot SoFPRe Arrikdr SHUBIETH SdE P our ddge Jghfustt of at least
associated wth Type 2 di abetes are outside, the
one meyPEnsl b awmeenlﬂﬁ%se Bt BUTeBE udPeyiBastly bh connected
the results reported here, markers in LD with IDE are
throgglsoekatledshi tomeTygswe2 da‘uabetrreeh,ilepr behaliing geirket ian autonomous
evidence for the role of IDE in the etiology of Type 2
genedlbadrettast &irvelrt enoogeslactrmtocupeat etie tWiatl &edmyygsaptured at
to the kinesin-like protein famly. Menbers of this

tropBEgicdien 1E041 | pthat eekinoil 4 he a;pey@;l:meeew VRNOWSom the earth
ki nds of spindle dynami cs. The function of this gene

surfBEOduct, inckudes,,chrupSpre-pgs 'Iﬁddgﬁ.‘é NGy h& %r%?o HE subtracted
separation and establlshlng a bi polar spindle during

from %H n}utié) i k?’ro g Q?Q%%lﬁf nl?ltte o%grqr‘?ec!tlégpghog%lma%s,a driven by

can ate etes has € consi aere

Ltional can ate due to its location wthin the

meangceh aeaif%oaseesgif%aﬁnc Lresiusy Yeonpet 14 bPa Srext control
homeobox family of transcription factors, many of

SySt@fi ch are invol ved in devel opmental processes.
Expression in specific hematopoietic |ineages suggests
t H&ttht hekenenoe et they Fpdungsa rolis pasHidnket bponeitd ¢hat the wind
differentiation. HHEX is essential for pancreatic
devel opnent; in HHEX negative nouse enbryos there is a
conplete failure in ventral pancreatic specification
(Bort et al, Devel opnent 131, 797- 806, 2004). O her
transcription factors involved in pancreatic
devel opnent |nclude the NDDY genes as wel | as ot her

c . I e L 1 o, oy



the present inventors that markers in the LD Block O
regi on as described herein are risk factors for Type 2
WQ@IRwBA2:87T The genom ¢ sequence within popul at PGRET2068/000089
not identical when individuals are conpared. Rather,
the genone exhi bits sequence variability between
i ndi vidual s at many |l ocations in the genone. Such
syst¥@l 1 8t EBAS dRAvELAYFNCEN A CMB!LM% referygd %DMP?%?% invention

pol ynor phi snms, and there "are many such sites
lLe, .the h exhi bi t .
coneE1El, SNt IR DR TR SCTRTE R Rl S priersy

.base irs. The st conmobn sequence variant consists

aesi LBV iR Ifoncise h WPAGHE Base: poert Gt pand frerrent I and
genome, and such sequence variants, or pol ynorphismns,

conngelet othiONPY &4l 1leasSi aat ertiie| €otPdetPdleyabr phe smedule 5 for
("SNPs"). These SNPs are believed to have occurred in

genegatingg e éeghrtigi tvn alaesdmext armd thheyefuodeardherdepiagde to translate
usually two possible alleles possible at each SNP

alongi éte;1dase omé giaial 6abl el e Taadkites Muatedrialdnelis. o€ to drag
to natural genetic drift and possibly al so sel ective

the RERSSHI 8, td hBidH it@kDalrdTubrid RBdhaR) Le Sk tRFvEPL Bg wind energy
pol ynmor phi sm characterized by a particul ar frequency

; of1d ks aldel i [ | at i - er I

intoOf1dksialdehEs A0y & Yg&@%?o%‘dgggﬁl%%ﬁgﬁgn comprising at

types of sequence variants are

e i.ncl udi Lcrosatellites, .dnsertions

teas G B MO CRE RO Ly R T o b cagh modute 5.
ol rphic mcrosatellite has nultiple small repeats

The fgbeal e%e( SER-S PER0 (EpeRR S F AR RoIRBPF HéfraRyand to the

. strand) at a particular site in which the nunber of

kiteg epdatt Penging Ve iresiulas the agenee aforpapll the diight trajectory
general terns, each version of the sequence with

of thedpeet 2 aheheelyebynorphic site represents a specific
allele of the polynorphic site. These sequence :
vierent detan, @ lprbeereleenssiimensoPAngMimiss@Ben 1 according
occurring at specific polynorphic sites characteristic

to @k thesseguaneentidni ant 1 Hdugsdd@Red! NywgenerdkeALEDS o ecach
pol ynor phi sns can conprise any nunber of specific

compd?HeIn%l €5t -EHQS_VJirrlldongys%@HOdli rreﬂ%régvetrheai %\é?%gé o?ft fﬁ@%ernative

pol ynorphismis characteriZed by the presence o

0 e alleles in an L.ven po ation. | ot her ,
carls B b | Sthe BOPORUFIRI O | Sibhar ot PFel Dy e wichout
. .resenﬁg of %hree or nore alleles. In _other
P ditHENPET T B BRI i pFts RS STeeRaract _ighed megugerost and

~or nore alleles, five or nore alleles, six or nore
sizing |l e8ic $8péR 6Fst el -al f8l esichniphepese, nocepat¢eiaéded multi-
or ten or nore alleles. Al such pol ynorphisns can be
critepip| deetbiion thehmetkedsarantelki tsfife tdpeipuesedatths to reach the

i nvention, and are thus within the scope of the
best | siventuodl. drdhised®ireBst agpcesll ref eﬂ@%nitﬁoﬁag&kﬁ@ques whose

different alleles at a polynorphic site w thout
objecth0esi N@pairefienense @bl &l epeiRnNahd Yl¥nc@ivity.

ref erence sequence can be referred to for a partycular

pelynmr phi Lt fer ; e I neti mes .

R B o G P Bl o ho VAR gomtimuous

I hgsen as_either the fjrst sequenced allele or as
functipnS JRREI BT POt RBRCSET 65t do e vitRudienpi e | ey can be

,ingivid al that does not display a trait or disease
obtaing Myﬁéww PEFECUEP B rardasits Walahés eFeegteece, lengths,

herein refer to the bases A, C, Gor T as they occur
anglegt appklasoty ndrosHiueien + diparative abNrrassuys dnpkoyede Theted and

all el e codes for SNPs used herein are as follows: 1 =

A 2 =C, 3 =G 4 =T. The person skilled in the art

wi Il however realise that bysassaying or reading the

opposite DNA strand, the conplenentary allele can in

each case be neasured. Thus, for a polynorphic site

(pol ynor phi ¢ marker) characterized by an A/G

I



marker or locus . In a certain enbodi nent, the

hapl ot ype can conprise two or nore alleles, three or
wores/ 124126l es, four or nore alleles, or five oOPCHINF2008/000089

all el es, each allele corresponding to a specific

pol ynor phi ¢ marker al ong the segnent. Hapl otypes can

conprise a conbi nation of various pol ynorphic markers,

€. 0., SNPs. crosat el e p [
hereéf“g%efl&“ 0 Fhee ot e, phicen: REEo e b ey 1 theis
nprise a canbination of alleles at various genetic
maﬂﬁh?%@@§teﬁﬁﬁéé?l?ﬁf SpaeT g pol ynor phi ¢ mar kers and/ or
hapl ot ypes can be acconplished by met hods known in the
arthef ginde/eEem nlg of et REESER 1PBERROPpRIRredPre CompEises kites
exanpl e, standard techni ques for genotyping for the
2 mguiees éneceepdm8NPs bandtaving drioses etdnmoa lyarsest sfagamapefacturing
used, such. as fluorescence-based techni ques (Chen, X
spe&Ei@sa,il&ﬁUIHEeRasin 906)ts 482+8i& 1£399%ch, asutfidri examgple surf and
PCR, LCR, Nested PCR and other techniques for nucleic

kartaC'qua%ﬂ FddGat ixaPedRRACES | SturRtBpdRI G @5 savabhablable on the
for SNP genotyping include, but are not limted to,

mar}%@q M?Q‘% g§f%0téiﬂ' NG AS3RY St %r@gﬂl eﬁ(eé?isat forEBnd APPl E&Brol and

|osy mass spectrometry { MasSARRAY syst em
yen on) ni sequenci,n t l;
et S AT el (75 s, ssaleti B o

(Beckman) , Nblecular I.nversi robe arra chno Y.

enerpy  ransApfy AT} (" Eandt pF, ‘BEEH‘ RT3y S%&%‘ﬁn oéﬁl&g 2 must be
(e.g., Illumna GoldenGate and I nfinium assays)

drivend€enthalr Udeagsagt M mrgsrd By MERBS eCfortitt WéPd currents W 1is
nmet hods available to the person skilled in the art,

maximoe amd radr ehal bahesiae p0¢ynwrphmpammﬁ%er§rawﬂcp@dmﬁéﬂes 5 on
m crosatellites, SNPs or other types of pol ynorphic

railFBrkerse Q@JﬁeBGZi gesti thetkfore er taivermeirhodsier to produce a
descri bed herein, an individual who is at an

tradt 6h easRd.« BHSEARIY Rinki ¥dflese 5 dineneased o iSkllwh@s along the
Type 2 di abetes, is an individual in whom at |east one

samsreﬁﬁé% ignal ke Jfk? Asu@he; O - JIRKES BR) WIRERIILC ABA KRN NGM the energy

ype conferring |ncreased susceptibiflity for Type
ete is.i ent i fi. [is a S
trarbgrfeﬁ %5 RIS S ?g% EES gen %Lceg"t@'ﬁss rnslorrl?e&él%@L
hapl ot ype i s one that confers q&llncre s¢ q
ri f%*(%- e gid@spti Wi tyyied t??g Sﬁb%?e S nORTE lng speed
enbodi ment, significance aSSOCIated with a marker or
the hagcslypaeld sremiasaneal @ Fones| d i SRENEFESE (RR)the gystem 1 base
anot her enbodi nent, significance associated with a
impﬂn@skeromaimﬁnyp@tyﬁstbﬁtﬂmaa$uaednwgﬁﬁﬂesodds patdqk (@R)e of the
I n a further enbodinent, the significance is neasured
kitddy 22 Reregntage.askuiie aneyleabedigseit jorawstignirfareastd efficiency.
increased risk is neasured as a risk (relative risk

By Qﬁgﬁﬁﬁnedqﬁer%‘ttg&k Ofnile | S@Stnel. Riteknel ugi ngrdewt ta0tshow them
[Imted to: at least 1.2, at least 1.3, at |east 1.4,

e . I
suflayBitet T Pb P8 2 éz%lt%%%ﬂlﬁtfeﬁgﬁzﬁ@%? systen is
st 4.0 at Ieast artlcular
Obtaelr?ﬁgda?ﬁ?mset%lers gﬂe (afpé)faﬁ?mv %ko %ﬁor odds rati o)
of at least 1.2 is S|gn|f|cant not her _parti.cul ar
enBerlinReRE | that i3 KIse 4t 1Fedldle 1t°3 Sslgtrsaicéni E?‘Ea"i‘ftnd ffi function
yet another enbodinment, a risk of at least 1.4 is
botlsi gfhi fic afrodynamis faffipeenaynssdithenkita £ epad | ok Hisiarea. In
of at least about 1.5 is significant. In another
parfioufher enttodpoest , iacdagesf iwdant thacrsemseei pfritdk jagrodynamic
at | east about 1.7 is significant. However, other
cutoffs are also contenplated, e.g. at l|least 1.15,
1.25, 1.35, and so on, and sygh cutoffs are al so
wi thin scope of the present invention. In other
enbodi nents, a significant increase in risk is at
| east about 20% |nclud|ng but not limted to about
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risk of less than 0.9, including but not limted to

less than 0.9, less than 0.8, less than 0.7, |ess than
W@2@8/1228%5 than 0.5, |less than 0.4, |ess than BCBIT20¢890089

than 0.2 and less than 0.1. In one particular

enbodi nent, significant decreased risk is | ess than

0.7. In another enbodi nent, significant decreased risk

is less t et another nbod nent

et igT i ﬁi“éﬂall@@@?]é’as itOR P5°F esd’ t%a Ot§ lpgate the optimum
anot her enbodi ment, the decrease in risk

solugfiar etathinepiy)Sass the PeuRt Db, ai kEFtudi n]gS &ﬁlenﬁ? subtract to
limted to at |east 25% at |east 30% at |east 35%

windat 1t eas thdo9forat pdssddi e 4894 negrvieagsen 3Oose dtvd éagkors-
55% at |east 60% at |east 65% at |east 70% at
| gaskitib%fatcikragt d@O¥dsatonl edst 85% <hepkeafhe9@bpice of an
at | east 95% and at |east 98% 1In one particul ar

optifROgh tis arerghbfd canteddetieasantiribit S iforatobkeasing great
about 30% In another enbodi nent, a significant

aero@ﬁ%&gﬁs eef'frﬂc&%]e kS ahcth e&%m%ogﬁap@%usltn neRe¥dierpe kept also

ment decrease in risk is at | east about

when Qcé) (gtg I2I é of LB%%Jtedaneétg% s%%e%%d d%lau;t %Q&elPﬁ’t thGces

person s art to aracterize-t

i nventjon ar conte | at ed, and those are

bett&FsSXWﬁJﬁ)iea g’%ﬂ‘b‘ge Offhéu EHPS rT?‘hvjet—htjllsor{p Osfﬁgfpetrosounse ser
skilled in the art mnll appreC|ate that for

rigigh khtesag - aPHdlegenphedert the EABLSERLY aft%eéhb%een?ﬁ%aes 2, the semi-
studi ed (such as SNPs), and wherein one allele is

rigifokmtes r2 i awer @ezgeppdd,eéaen@?sammea gHduprofext pmelyddaght frame,
with a trait or disease in the popul ati on, conpared

due Wbt fhieenthelisteshe @hhessunlel, efer ekatybles, mar kewilaic| $hape to rigid
found in decreased frequency in the group

glideki pdigs d@l@é Kiwkt p the, tfad bx@fpldi, Seasa.ruconpear ad Wzehges made
contro In such a case, one allele of the marker

of é\ﬂé%e?ﬁ e fAUNASE N GENGERRSEE: AT QAUGRSYeb N ol Rl dURbSoverent of -

e tralt or dlsease) w1l be the at-risk allele,
e the e e.
per{hrﬂﬁ e B|osequll %ééé tﬁgt%e?ra phe %%ﬁ%%ég v but also due
reconbi natj on, mhlch occurs o av?rage onﬁ tfor e%g
to %rﬁe&ﬁ%oﬂ’é}“ﬁ’éﬁ CAETHg edcRP et vt ¥e<br esen
one way in which nature provides variations
withs cERARGEE (tandtlsi ofvisyi Eldle faungtisen By %%eqtt%n%‘&ranﬁe a side
has been di scovered that reconbi nati on does not occur .
flexipntiomblupefnl tloe gewoweing dbRekite Rete aacerfeirgading recovering
variations in the frequency of reconbination rates,
syste@s8l ddgagibed Sabk. regi ons of hi gh reconbination
frequency (al so called reconbi nati on hotspots) and

| af Q&Jrdee 0t O RS xOhi dc0Whe aaebi fraft 8Re fwieguepsyem Whothhe present
are commonly referred to as Linkage Disequilibrium

Gk a( I | e raps ,
m"%‘&%% 530 %232%%% SOOJ????’;&C? fro“?,“ggte M SjpcCNEt Rocferable to use

o AR U Wi ey Bk o o

a non- randon1asso t ment of etic el enents.

traito SRaRbS 41 LA 1554 &l g epﬁﬁf STLrERES (6. g SHRP 2 va,
allele of a hic marker, or a haplotype) occurs

the jwing eyt é‘tf?@)r‘(y atﬂﬂa P3dqeric)? Sf 19, FUE( 5PoAITERgePt s greater.
anot her el ement occurs at a frequency of 0.50 (50%,

Thig hexsullhe pnedi ctretiesge urf arfce GRIGLILIEGRCS Rl nfgfanslates the
both elenments is 0.25 (25%, assum ng a random

mod@lies tor bhait t@seafiettly eheamntrerekowenferthei éledtris energy that can
di scovered that the two el enents occur together at a
frequency higher than 0.25, then the elenents are said
to be in linkage disequilibrijym since they tend to be
i nherited together at a higher rate than what their
i ndependent frequencies of occurrence {e.g., allele or
haplotype frequenC|es) mould predlct Roughly

T |
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to 1.0). In certain enbodi nents, |inkage
disequilibriumis defined in terns of values for both

w0 b@sn228nhd | D | measures. In one such enbodi nREE/IT2808/000089
significant |inkage disequilibriumis defined as r2 >
0.1 and |D| >0.8. | n another enbodi ment, a
significant linkage disequilibriumis defined as r2 >

e g3l B 0, P SOTALIEL B g s 2 5o
coney PSR RELATLAT 5,238 BOSRED oy PO, BT 2600y,

determined in a_single human popul ation, as defined

the pepEdtigoprinciekhn o tHR BRI A 4] £985| PeotGeBANSn the number
sanpl es conprising individuals fromnore than one .

of hiubemn Popwnactioadl knn seméeenBodidrenradf Bhe Suslert | BRlti-layer
LD is determned in a sanple fromone or nore of the

confiiapiiopopot adrilgnsnfeaseastlom, irdbrceared Japaneser area W, but,
Chi nese), as defined (http://ww. hapmap.org). In one

if rSdehaeedhgrNbpb& icy detertingdaddrethtedCitldject, also provides
popul ati on of the HapMap sanpl es. |In another

the §¥RAML MBAL; Dy S deleryuRethdnl ct BerdMRlenBPUtial i pes! B can in
yet anot her "enbodi ment, LD 1s determned in sanples

fac f rb()err]it1'1|'t18 éacc%ldaqg!té Eﬁ@ uk 11@9- Ioff %He FQ{QM pm Ml in the
G W& geno(llre Wer € i'dentica 6%1 t he population | evel,

. then every single one aof the uld. need to b .
F1ourRvesty g eed“’air1 Sa585es V?Bn‘?gtﬁ%e@.teﬁo ver, %8ué5h?ocomecung
I'i nkage di sequilibrium between pol ynor phi sns, tight I;{/ ,
elenenpkleervssny kbgshizs Eohr 8h Rty dhglhe coyErat edi? WHFBhSXPOS1NG an

reduces the nunber of pol ynorphisnms that need to be
airfionyesidtgan ethd heemirgssiozicaseonl s uedyetdcabbenieble. This allows
significant association. Another consequence of LD is
remdviiad BRAYrd@lsy nor @hds rebenaforg Wheaniragsopp@ddomysitgpeml in the
due to the fact that these pol ynorphisns are strongly

maxifOh! §)tbRdspdeangrdL kR smpRs bavdrheentrgenesatled s @$ses 2 can
t he genone, and such LD maps have been proposed to

r r i | isessenganesohi®&Cho the oth
ass e %ﬁni‘%k%fé ga\g?l i{llé%‘gitgﬁgéé}wz%? ST 1096y © e orer
iatis

.. Ma N. f al., Proc L. d ' :
kitegg. 22@%-%@5(%@%&)?6“ eircggh?g\%lgxgtﬁg A ,p§%lg? l%gflf:lth one o two
199- 204 g2001)). It is now established that many
conngGE+idnélot- t he human genome can be broken into series
of discrete hapl otype bl ocks containing a few comon
half s P pealovk o £OF NeIW 1L eRess, FRARERECIISEha MBFP ke the case
data provides little evidence indicating reconbination
in wsek,the gind \Wgbtem U hBs andabnil ofakikes) 2Kfor Kachmeodule 5. The
Revi ews Genetics 4:587-597 (2003); Daly, M et al.,
numdNat wfe Genebppdd: R2232 200hrpiGahrilegl ,inSr&aseet Mdrepver, by
Sci ence 296: 2225-2229 (2002); Patil, N et al.,
keeptheREE AUbal 1448 1623t 600 bonDamesify ©le @lumber of kites 2
Nature 4..8:544-548 (2002); Phillips, MS. et al.,
- Jre et . 382238 2 ) «4Jhe WO ' -
o GE Far el A ToLS hagTorype Bl aeas bl e Takes kite
reccﬁvge%iyg%ll pgelf)é Pl\‘e}glr(gn? trrga% Igexg esgfegaa tll‘(%t v@?\fglgé g%ge%e%fterwards in
ror L8, b 20520, 2072000 Py Mol o cne prcsen
Nat ure 418:544-548 (2002); Zhang, K. et al., Proc. .
invegpn peyddesdghat Uge 9919335 Pr3gusiense) fhe gamgstrain 3 not all
regi ons between transition zones having extensive
havéni Steorsapal sieesontiiheatkiions 2 démt tid ebrugiany PEnkhgetrain 3 have
di sequilibrium (see, e.g., Gabriel, S.B. et al.,
Sci ence 296: 2225-2229 (2002); Phillips, MS et al.,
Nat ure CGenet. 33:382-387 (2008); Wang, N et al., Am
J. Hum Genet. 71 : 1227-1234 (2002); Stunpf, MP.,
and CGol dstein, D.B., Curr. Biol. 13:1-8 (2003)). More
recently, a fine-scale map of reconbination rates and
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markers initially found to be associating with the
di sease, as described herein. An exanple of such an
wepissdrazdht woul d be a rare, or relatively rarCT/E2003600089
allelic population frequency) variant in LDwth a
nore conmmon variant (> 10% popul ation frequency)
initially found to be associating wth the disease,
dimefisHdhadSré N 1¥AEH Y Sndeserdihed harg amilcd%@E%éJYén%gegnéjifferent
usi ng such markers for detecting the association
{10 r he i gv [ escri bed herein can be
Wlthpfer %%ﬁe t%géér%lﬁsng ﬁrrg:tﬁ(e)zk%&\s/\clg Ip?rr%vﬁh‘? g(lFﬁﬁ DpéfFEpest to the
idled in the art, and are therefore within the scope
mOduge%( %haereprtglgég?y i%ﬁ??%seﬂ E}’ s2po¥LP| reRat ¢ eitenikite sizes
g ‘%)ol ygﬁ;phi c markers in |inkage disequilibriumwtht
CCrE3TE naf KBFCEHOMA Hewerds t bhdeusrsocead edfwitthe Tygeén2 3. This
di abetes are | ocated outside the physical boundaries
confyurgpeon Bsplagiokted eddusedthadhiarthsr aawmnsedugrce af from the
the historical reconbination rates in the region in
modulkpestticorhiathi ich isayohstuerined tiroagh eghednropk 8) remy debater its
(the LD block), with residual markers outside the

speed| dakng nitd SMibht Markekgons t My ckbellack. FaYehHBNKEES eng to
S

are also within scope of the present invention, a

the & are v s sef ; ps act.i Gi.n e.-i.nyention
6§%¥irtuéﬁg?a§ﬁé%$ géﬁégﬁgéﬁe h?&b%&h?%éﬁﬁ%ﬁ ¥ﬁ€xmpen&ﬁ£ the
- r erein_to associ ated with, Type 2 , ,
fllg[k{cﬁaa et‘re ésin%n% e(gf aF}Sae s%gte ?ncbﬂab?’%ogﬁﬁsfjrvﬁ%g'zsr@?%%ng their
surf2EQ hp Ncg 44) TaggleJe 23 (rs7086285; SEQ I D NG, 43) and
3FSbl & AP 80830889° BRYTY BUREFaSted S50 ¢Be2wimER [ip the same
NG 38, rsl7718938; SEQ ID NO 39; , rs2109050; SEQ ID
for eqep 4ter & Y6 IBE1SABEGIRD! N@ 42. Det er ni nati on of
- hapl otype frequency The frequenci es of hapl otypes in
p&tS evtnchnglystent rlol agraodpsy can hbe epresmttedimginngomn comprises
expect ati on-maxi m zation al gorithm (Denpster A et
tractapn, rghesR4 StlaptedSoo. tBand@t for@B 8% 73dnd N the kites 2 and
i npl ementation of this algorithmthat can handl e

used HbssiagggeNahypesiard UNGs taiilry iy tdhethe phass -
be used. Under the null hypothesi ér\,%thg ggti ent srgﬁ’gcmg the

flighther&RRthe) gl Ldentd ¢al . ;
g'freqdgﬁc?gé%ﬁﬁgﬁﬁgﬁgH%fggﬁﬁﬁg%%@g%bsggk%?a%%KXIIOpeS 4 are an
t ' p si.Ss.is tested, where a. candidate .
eleme?f-??%ﬁf"l%%% g?y%%&eﬁ%?% TR REIGRIC (8 Ml ks Lzing would
ribed herein, is.allowed to have a higher
unavo??%ﬁ} emEy Y nipAtS &Rt SOEFRATCC Ght IR afRPAEaie rasigmnce. An
of the frequenci es of other haplotypes are assuned to
embodipRenth eOls a B | WiBBt FY§ESUps. accRedingoods ahe wasseritzethvention
separately under both hypotheses and a correspondi ng
provigesyf thatk éiliehowbesatd dhaskeats stargabie usettiba ewatuahéwn in the
the statistical significance. To look for at-risk and
Figurgglot dot peetimarlker stiend-dpapkettipes wetthidd antegb@M 2l 5 of the
interest, for exanple, association of all possible
wind eostennal i oged) gRAOLYBEGnBBEHKELSHdS @tygh%gtﬁgygylgﬁgjnuous
those narkers span a practical region. The conbi ned

power Pabh&t rafd ag@nt ;0l-gr QUPS,, 3N é?y%ﬁ&fg' dgcgg;%egi \étlrog Le}%rg?m such

into two sets, equal I1n size to"the origina

l.e r .« The marker and hapl ot ype
ranoo R bvere RSN IR PN (e hDs e g P cppect o the
secti@i V@l ug registered is determned. This random zation
Seherme Sam BESr dpdisted tOf dheekimifi%e, Rlerkites G- m¥&isoallows
.construct ‘an enpirical distribution of p-values. In a
obtainings d qredtehediERsistange vdhaesisle ¥@rf5ibs ohdi satiie could
of a significant marker and/or hapl otype associ ati on.
Hapl ot ype Anal ysis One general approach to hapl otype
anal ysi s involves using |ikelihood-based inference
applied to NEsted Mdels (Getarsdottir S., et al.,
Nat. Cenet. 35: 131-38 (2003)). The nethod is
i npl enmented in the program NEMO, which allows for many
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and Falk, CT. & Rubinstein, P, Ann. Hum GCenet. 51 (Pt

3) -.227-33 (1987)), i.e., that the risks of the two
Wa@PRoslizshapl ot ypes a person carries multiply. PEHET2008/000089

exanple, if RRis the risk of Arelative to a, then

the risk of a person honozygote AA will be RR tines

that of a heterozygote Aa and RR2 tines that of a

be cgf{%ggt ?ﬁ %t%egg%% lvﬁ?ﬁtéﬁlsleg t iﬂ/leog{%%e ltohf@rtf?le?i F&uce the drag

proper I es anal ysiI s conputati ons -

hapl ot s_are independent, i.e.., in_Hardy-\Weinb

OF SEqui PIBPT UFIES hi R EoaT e BT EH FoSirats OR-Re VarT JpIths of
within the contral popul ation. As a consequence,

ropen4pPotly fe EBRNtS1BF ¢ HE AfFettidds TARCIEAPT oPsdaEnropes 4 next
have multinom al distributions, but with different ,

to thept olgnuehr eguerfoiresxamder bheasyiodenaaidajéy modelled according
hypot hesis. Specifically, for two hapl otypes, h, and

to ehkipsk{had )danesktey & (UfighPi ddyfrnefridPj LIEE, wheerlifigntuppulences
denote, respectively, frequencies in the affected

and RRRUlBftiey pRshdr@nkheswontreehlpopl aki obtaMdd, e fohes:eample, by
is sonme power loss if the true nodel is not

coatTHy tHY i-68Ld Ve withe, | R8s-i&ndsn tahadsl | sheaxgepiotf @hown in the
exirene cases. Most inportantly, pval ues are always

Figu\égé )i d i%i Pl%es &ng L sgé)f;g%%)?%cnt#ogg 5§%ﬂgpgh€§a§§ng£é deflected by

ypot hesr's. assess agnosti cs

. descrihed herein, certain polynorphic markers and . .
wmdhé{wfé@p@s AP RGO i cer Al T Glingoe8 6 oscillating
useful for risk assessnent of Type 2 di abetes, R sk
engageeys Mt REH SFRVAIS €SPH@tEse BitUehel FEikEPs T girder to absorb
di agnosi ng a susceptibility to Type 2 di abetes.
statPananyc ghargal theéesbyotlaprininerpls esewkliééisnare found
nore frequently in individuals with Type 2 di abetes,
t e i wiriddeystchral 3 wicthodingdi agnobke s poksdiytpe iRvention further -
di abetes. Therefore, these nmarker alleles have
compRE &6 CGid veayal s fphutdet BaiHaRgt Fapa a2edi @befteseadt éne rail 6,
susceptibility to Type 2 diabetes, in an individual.
for LRGYSID PIRLKSES W LALo hapl ol yRs BOoGKSn&Ti L Pebi106KSn, adapted
conprising at-risk markers, such asS the markers of the
r.esent i pvention : S e r :
w0 BTRorbe LR Aadb e M hi e an bt JBaop Gai clectric
or LD bl ock rkers with valu r 2 equal ,to ar .
enerGie TS 00K 15 G501 BEEHe TG fs PG P ue ey et Aldie 5 i
genotypes for one nmarker perfectly Eredicts genot ypes
connegied it@ 6t hERLn MaPkekstaq LhtRRUIert vifafés OBF TPt Raflapted to
1 can al so be surrogates for the at-risk variant, or
tranaiierivatey efnpmr epd doehbe atbant andi e$ed épatdnaggingkhe module 5
val ues as high as or possibly even higher than the
for afonkeskindardnanty dfte fatr rdoskraldringnthe déhightti edapegtory of the
not be the functional variant itself, but is in this
kitdsnst@Ragelved.i nkage disequilibriumw th the true
functional variant. The present invention enconpasses

the @ssessrBl. o sHehrsyidRgate MBI KeEsiHiar thhote that every
ers as disclosed herein. Such nmarkers are

mar
nnpt at e e |, d.n.publ a
roa 373" B he RRRCE S BB 8o The ST e paradey bt ok
. can_alternativel e readjly identifjed b guenci,n
i e R O 0 STEATEGE  Chels st O FHeNETT 0 BooL HiFbe of the
markers of the present invention in a groug of
trolilgys vilduabs, thad Moderes fy pofl vy pHitds SYsteRe 1 is preferably
resulting group of sequences. As a consequence, the
aerqognauitad ki | hedpliladt hin ardecare maadinise afg wesheiance opposed to
undue experinmentati on genotype surrogate markers in
I'i nkage disequilibriumw th the markers and/or
hapl ot ypes as descri bed hereisn. The taggi ng or
surrogate markers in LD with the at-risk variants
detected, al so have predictive value for detecting
association to Type 2 di abetes, or a susceptibility to

o ~ .



such as nultivariate analyses or joint risk anal yses,
may subsequently be used to determ ne the overall risk
W@ 298228t based on the genotype status at theP@GUIE20¢8/080089
| oci. Assessnent of risk based on such anal ysis may
subsequently be used in the nethods and kits of the
i nvention, as described herein.As described in the
._above, the. hapl otype tructure of the human
alr@%ﬁ%ﬁgﬁﬁggIﬁ%ghgfyég%gkﬁéﬁlg'large nunber of variants
(mar kers and/ or hapl otypes) .in |inkage disequilibrium
wi B} FOCGAP | AniSolPEIREAY v/ 48s G al BeeTiH SCHPQERSE ©oF the
or trait may be used as surrogate markers for ,
autqret s siTig1ag softithei it 4 Reddfeaspeprt daptectfe energy. The
nunber of such surrogate markers will depend on
convieaei @1 ©fsmethaxs cheermirgyoinizalel petoitbenatdoCcFar® ifar example,
the region, the nmutational frequency in the region
thrdugh€ gendihe opsinber awf/opoly mat phdtd ys icbesearednmapkenegelisn 16 and 18
the region), and the extent of LD (size of the LD
rotdeQCkhe | ot B r&dicen. ofhese aRIKeTs deemdauidd b on the rail 6
| ocated within the physical boundaries of the LD bl ock
I RaPLaLy . Mo ef hpednusin@rhi€ive to the
Cmq%%%ﬁ@dgggeggfpgggghgggﬁﬁsgg? E?ég?ﬁerAﬁe?ﬁbd%ﬁ%nomn to
the person skilled. in_t art.. Ver, t IAES,
acmﬁﬁ??@rOgnahﬁaﬁF%ﬁvﬁgrgsgocFQ%{%€b¥§ ?%uﬂ% to %xteﬁﬁls 16, the
beyond t he physi cal boundaries of the hapl otype bl ock '
convegSieit | Réd.™ )ééﬁl‘ﬁ%ﬁr k EPET RN BYC hsé;?%"t%ese Yj pean’oceur by
those cases be al so used as surrogate markers and/ or ,
revdraphbby yeuE oang t henawdr RepReEvd MOtORap (it pwn in the Figure).
physically residing within the hapl otype bl ock as _
Evedefricdetle Asthectioseqappess mar kergsnandtdrapidey pes dehpiver power
LD (typically characterized by r2 greater than 0.1,
ind%iéﬁberﬂﬂyr 2rgh eakestiidianouizs bnel uding r2 greater than
.3, also including r2 greater than 0.4) with the
megkers  and, fap! dtaese QbrdsBat PrReapion FYetidOBoabeises a smart
also within the scope of the invention, even if they

. ] h . iC e fli o
cont¥cg, B Q/tseﬁ'ncéF%%ﬁ(élgga%rg%a%géﬁ%fe 6 bovndarigs afict N@e flignt of

apl otype is includes markers that

re descri bed herei e.dg. rkers Iis in.T -
the g?,te%gah%i aé%)oma h?aqﬂ‘&ycgrllﬁsrgqi?%%’l uag’éj 6t %géjplr\érs %?ésng%oomratmg
~that are in |inkage disequilibriun1{e.ﬁ., , dels £
With heAct TR e8OBE 2 YPesTefOt RIES, 2 SHO Gt PRy prd delivery o
0.8) with one or nore of the markers |isted in Tables
ele@zic2gnenyy P4odyesd tive ISNEXaRFRerS KO Beddwemgi fhe module S
the opposite allele to the allele found to be in
traexaeessn ialopgt tentmilat- widsk &he e¢ffecksof glnedgimg by the kites 2
decreased frequency in Type 2 diabetes. These markers
to wignhapliet ypesedrad LDanghothec @opsd gi.ng such markers,
are thus protective for Type 2 diabetes, i.e. they
_(:O@I)P_rev%r?eﬁ&&ﬂ%e@,rt&k SarsUs&eRI bkl éttan efrives the train 3 of
i ndividualfs carrying these markers and/ or hapl otypes

kit%j eve lag iggieT:y RS %_x??élg@t *rerféelélsatgg%ﬁ@t éf’ﬁ%lo\é §He_%5§&é‘t9'to make the

e sence of at a at-ri sk vari ant.s

inplies the presence of .the alternate allele
mOd‘E)}EIEI 8P'E Harker Sgacﬂa%&' gIQPg‘.ar THUsEry h%heaﬁgé%% CQfrrol system
at-risk variants as described herein is indicathve(ff Kites 2
COCRELHEE bk iN0R Bffai Hs CSTPS P1HR ELBITOUKs SHRR, Phaged on kites
herei n, hapl otypes conprising a conbination of genetic
thatreskelr $nfermgt i OSNABrefRdald \t rigs 4t 6p1935e §00art b T He} (fomponents
for risk assessnent. Detecting hapl otypes can be ,
of accaenptt Hyedeby Tet bods knowrli aysten antegpadféorthese information
descri bed herein for detecting sequences at
pol ynor phic sites. Furthernore, correl ation between
certain haplotypes or sets ofjgmarkers and di sease
phenot ype can be verified using standard techni ques. A
representative exanple of a sinple test for
correlation would be a Fisher-exact test on a two by
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The 1 cel andi c popul ation is a Caucasi an popul ati on of
Nort hern European ancestry. A |arge nunber of studies

wOo 28nei2ey results of genetic |inkage and assoRCEIT2008/000089
in the Icel andi c popul ati on have been published in the
| ast few years. Many of those studies show replication
of variants, originally identified in the Icelandic

w1thp%%Héfat in%rﬁgtt:goq'{ Q:%mgﬁ o%t ian%%t}f“éégy@ro%ﬂat é&lrgﬁrs (for example

sease, 1N O popu i ons
et. M 007 ub. a ad of
the Maﬁ@%a%t e Poket’ bl TECE ], b Pp3E A, motors 28
Stelnthorsdottlr , et al., Nat Genet. 39:770-75

mentezm)bel@adh%m%ﬁeta}l #d Zerionpe BEARSSing: pypusgmatically
(2007); Amundadottir, LT., et al., Nat Cenet.
driv:es.tb@zcims(&@@ep;tf@ anbd Sysfem lepparatesNat Genet .
38:320-23 (2006)). Thus, genetic findings in the
| ed andbedpopilvahyoof higwe kinegehertle beed spgilemcat edcording to
i n other popul ations, including populations from
the pheb&a andesion. pddiadearfantso desiesi bed herein to be
associated to the CDKAL gene, in particular the LD

Bl gk f06; (R 1BnNQtsl)inhayepeas p&Rld ¢abes 4 driving ropes.

several popul ati ons of European, Anerican, and Chi nese

(Hong, Kong), qrig P e otr'i}@E di dul
R SR A U et abooncing rocule

di sequilibrium_therew {h)_are at- varlant

5 thyelo agibapEt 85 rﬁpﬁ%s% popt éPP%ﬁs E%f?ﬁ%%ﬂ%a%ow dragging the
enbodi nents conprising individual human po a |on§

modudee Phuéengd sdhespt@itpl SEBIFAHAIW eHiIGH L he g‘lﬁﬁ% {he Lo the
present invention. Such enbodinents relate to hunan

trarsubjeicins of hidte aeehdrionl otieror Ftaantarhd TeB puleatieh currents W.
i ncluding, but not limted to, Caucasian popul ati ons,

The Hamepeapepopurat ifonsherAnewowahn apdpudwatundnsn Sartapilanwinches 24
popul ati ons, Asian popul ati ons, Central/South Asian

and POPUh &dridensso Easte Asicanrpopul at iares M ddl e Eastern
populations African popul ations, Hispanic

ALLONS qradeh Ooan ahsRopyliat [9Ngy sBHIRRRANNCt shown in the
popu atlons I ncl ude, but are not limted to Swedi sh,

oI B A R D A8 B 55 s

Ger man nlsh Portu uese, an,

to @ﬁﬂaéﬁr?%ﬁg gnEeT ¢ aéegg %ufls%o %lQﬂ?SSES%GqFJ&&?%Eﬁ<Qgﬁaugh which
Tur ki sh populatlons The inventjon furthernore in

the dtiifep nbslidFereR: JAF BROYY SEPitd CANSPRATFHHEt#indRT example,
popul ati ons that include Bantu, Mandenk, Yoruba, San,

thrdvight ipiPygrisCtOn ¢ adlyabemsidysj@ibe-TRISSY aPoLBae T nangyor fibres of
Tuscan, Mzabite, Bedouin, Druze, Palestinian,

shaf@aheadiy, nBrahublldfkr ahbse Sitietbirtid?at leae, aBuiwslyo,checked. Such
Hazara, Uygur, Kal ash, Han, Dai, Daur, Hezhen, Lahu,

sys%@%as%ﬁqgﬁtorgﬂ@usTgﬂl}bpﬁ,y by, cé@hblﬁe éﬂpplh@dilgﬂhlaﬁlgh cables (not
Naxi , Canbodlan ~Japanese, Yakut, Melanesian, Papuan,

shovli%r | {Han s &R ey afbadMay@leanlglt%s”aZ | PhONEontrols for
preferre e iment, the invention relates to

ulatlons t i ncl lLack African SU
act ?; %pd?atlonse%%ﬁ%F §9§%Q€§¥ 6%%‘0?3 ??&%%%Edﬁéc %g the smart
cont%{?lls I@}r/]s?e 2 ebﬁ{qﬁggggek%gg%%}%?ﬁéﬁsggﬁ%s1%lge1t:oe ! l(]/'ee dche kites 2
Af ro- Ameri cans, Bl ack Anmericans, being a nenber of the
withsjugc REFRBERIGLY bBF Figida the ABRIOYoLhE héoﬁ?égflo FRc8UClEgase, namely,
exanpl e, African Anericans or Black Americans arethose
the parssenstHaitviaiges waNerath mameeuve anaidehkitiasg 2oks girnboagsl them and
any of the black racial groups of Africa. In another
exanpl e, self-reported persons of black African
ancestry may have at | east one parent of black African
ancestry or at |east one grandparent of black African
ancestry. The racial contribution in individua
subjects -may also be detern1ned by genetlc anaIyS|s

L, . oy



| evel s than those wi thout those factors. Individuals
wth a famly history of Type 2 di abetes and carriers
w@tooat2255k variants may benefit from genetic RPEBTT20¢8/000089
since the know edge of the presence of a genetic risk
factor, or evidence for increased risk of being a
carrier of one or nore risk factors, nmay provide
i ncreased, i.ncentive for inpl ' a '
a tﬁ?q%gt??eklgﬁ??thHD%%,C%qggggyg%%i grfggﬁ%%Q%ﬁ%g%égmﬂﬁ > by
| evel s shoul d be advised for_ such .individuals,,.
TeanpaEE | 1 (S0ERG B | APAGHSSTS T Or LBt avERPEr gy the load and
treatnment. Genetic testing of Type 2 diabetes patients
allowpyg ftigr Ehed ribFe™@fute 9al uabl e i nformati on about the
primary cause of the disease and can aid the clinician
i risgliegt phg thhe kbess £r sanneasooprirensbanddapidingatdosn above-
for each individual. For instance, patients with
descgeped inedes sk factors for reduced insulin secretion nmay
be likely to benefit from nmedi cation increasing
| NSk Pi S86S, etk AR {® driGs easl BYtd S ukhdt i9@NSidn ¥hé Ykites 2,
in those individuals may be | ess effective. METHODS OF
the%.ngbé INVENTL N yégggb%%ﬁeg QhekheK 13236SsMERhe Oy T¥PE Fiving ropes
ia escr i

etes are d ed herein and are enconpassed by
he invention. The,inventigon a eng et hod
4 t ea§§5§'iﬁ€p§n4iﬁﬁw9p %aFg oFk%%ﬁbégfrﬁéy gﬁlﬁisponzgvres to

to a therapeutic agent for Type.2 di abetes, a ] _as .
aCUﬁ%ﬁﬁ%déyq%WBpP@dP@g?%guF%éﬂé¥$e8tig@ﬂ&%QJgthé 8 bedifnic cne
therapeutic agent for Type 2 diabetes. Kits for _
tracidemyitig BoREENP| EnThesrh AVardBp dte €5l deépnction to the traction
susceptibility to Type 2 di abetes are al so enconpassed

fundyot heByi nventdsing DheAGNOETH O ANDPSEREENIINGSASSAYSrQFossible to
THE I NVENTION I n certain enbodi nents, the present

add idMenhd ofurReLbed nes tarrettiass odf thssessddkg anpdk of the kite 2,
di agnosing, or aiding in risk assessnent or diagnosis

safd?ly, fl¥Peichdi AREIES R PisuUSEEPhifithbhy. tonehFered, in case of
di abetes, by detecting particular alleles at genetic

dri\);{ﬁé}( gfl?o oﬁlxatthép R§3Ls DI Sikhegrentdnbuln chy pguﬁjyogigag?t €oilers),

cts or subjects who are susceptible to

di abet e I.n, a particul ar enbodi.ne e | [ on_j

cverd) Tothiod oF KoSbed: G- 5Ue ShOrBr i §t 6 ryisa 5 drnd Srodute 5
di abetes by detecting at | east one_allele of a&

thraygapd yRdphPE FaPRer 46e. g, S3¥Fe Mar RETE HesTH
herein). The present invention describes nmethods ,

spoidless ebyndepdct Hmreofispar fikdiiearroag | &1 ERtoPPpER 1G5 @SaFonnecting
mar kers or hapl otypes is indicative of a

elengnschptwdsnl ithy toaifyPe oZ dibdretesandSubh pPedYRosti énoguch case,
predi ctive assays can al so be used to determn ne

therdrophy ltaet harderreat neallefs acspdeett pidtorriee tdresomsethe ropes
of synptons of Type 2 di abetes. The present invention

4 iPEEHANE bReAATRs HNAG RNl PiEEDOEH of sehidtleal
appl i cati ons of diagnosis, e.g., diagnosis perforned
bYud dTRdbeRl, PLOFERALONALY WIKGN BBYIRACLYdhABase in which, in
assessnent of determnation o d%netlc risk variants.
| .n.other epbodinents, the invention rtains .t .

the PR HE 6 i%ﬁogg%’gsgﬁeﬂ?e Fg?s%ﬁtaéﬂ‘ésr?cs]’)onper%lg?rr}%ao fpyhe kites
a layman. Recent technol ogi cal advances | n genot Eing .

2 OO oBREE Gthdl &8ihg*hi GRERr SughPutsagent Wﬁﬂqﬁé off the wind

SNP mar kers, such as Ml ecul ar I nversion Probe array

systasthhokwlysed. ¢n, datajhrebeloy, GaieERY pfhesmdvBdadae rigginted out

B%ﬁ\?eslty through

Technol ogies (e.g., Illum na GoldenGate and I nfinium :
simplsSays)idnavehabtdet i ttsppsssiflle ftor inhddadkicgudins desehafeuse of
their own genone assessed for up to one mllion SNPs.

The resulting genotype information, made avail able to
the individual can be conpared to information fromthe
public literature about disease or trait risk

associ ated with various SNPs. The di agnostic
appl i cation of diseaseassociated alleles as described

Y - T e



<0. 000000001. I n these enbodi nents, the presence of
the at | east one nmarker allele or haplotype is
WO pdsa225ve of a susceptibility to Type 2 di abRCBEI2008/000089
These di agnostic nethods invol ve detecting the
presence or absence of at |east one marker allele or
hapl otype that is associated with Type 2 di abetes. The

gugggﬁk%gYQ Cng;g%'gﬁggﬁg¥gkguhp%[ude conbi nati ons of

el'es at vari ic markers (e.g., SNPs,
m._crosatel l.ites). The detectiqon of th articul ar
geE‘r:YSPi &%m}% lr?:ﬂ I"g?eesm’(“'ﬁfﬁf k &°Rp° tﬁegﬁaﬁfii’%rma&?ous from an
hapl ot ypes can be perforned by a variety of nethods
aCTO@H FhB  He Pl H1&Hd/IGE RABHHONNYEHEe taPt ropas dexafpiddition to
geneti c markers can be detected at the nucleic acid
mere| edlvife. gnd biraditient mdededirodidesequienciohgnor Iy performing
ot her means known to the skilled in the art) or at the
emergenayomaicdathvicey el Thef di hertgenel idvimbaikes afdieel $y tdi@ained with a
codi ng sequence of a protein encoded by a Type 2
limi kB kBFEsrerdsS0Chat 0 iBHChEi €naAQiclgfre. & ,thBY dRE OF&dd 4, but is
sequenci ng or by i munoassays using anti bodi es that
the BEEREIBHZLISYED: & RINOLE e dlBe JRREKET o, k8L €8 cPliing opening of °
hapl ot ypes of the present invention correspond to
t 1 C uence .asspCl at. WL b, .
he R abe T e R s SRR S8R B it e nerein
sequence of, t he, ppl ynor phi c rker or haplotype.in
belog Rt "3RI esﬁég al ‘o aﬂﬁ?{igg' §¥éﬁgégt€P$Q1t§??mnﬁ§ould the
LD (linkage disequilibrium with the marker or
need st Yo & ABLIGK TeASrYetidr P ROGSHYL @ toatickdl Frwiddehe ropes 4
‘than 0.2 and/or |D| > 0.8). | n one enbodi nment,
withglitagieesing amnegsyesBmemy oficla @uskegesdsiniti t gue otdTyhe 2ffect of
di abetes can be acconplished using hybridi zation
the nbtdhodslessitgh erSotit heswevanakysi siskNeft Bpimiagalofsike kite 2
and/or in situ hybridizations (see Current Protocols

withi Bub®leeubar 1859l ogy copussibel i For®lr afo , pfent JARR 1loss of
Wley & Sons, including all supplenents). The presence

cont 1,2 18Pe61 fbLsimAEkes gld.ahe Fan bgkndi \Q?tghedaek})Sd amic devices

sequence-specific hybridization of a nuclelc am%n
ific far th rticul ar allele. The presence .

anc BEANEeRRRR. thet b Etar sty oG gpaRePrET 8 naving
hapl ot ype, can be i ndj cated by using severa

reac%eégugﬂ e-dﬁﬁéﬁ‘?‘i?i @eﬁ@b?eia@%ac'%lrrﬁ% s,Fe85RIF béRg regular  and
specific for a particular allele. In one enbodinent, a

prodyfgd et Lp@he afosE tii Al cdt éBebying SidRf1éPnakdrs,ctheigide edge of
probe that is specific for the specific haplotype

a kitie. & , hytaniedi zagaspecidgecalridy hamsas DMAtBt rtdied position tracing
conprising the specific marker alleles characteristic

instwofmehhe hapl afhgpelhréesBqueniceadpespddeCc phabeaganad®ating and
directed to hybridize to genom c DNA, RNA, or cDNA A

stabiNUeh@i $/stendoPrake’sidas) 45 ednbb8frel Mot P8 8 D Figures).
probe or an RNA probe that hybridizes to a

Said CRRLEMRN A ISAUENCEH @gté?{) SKi kL 1o theart would oo by

now how to desi gn such a probe so that s quence
. Lfic h idization wll occ ly .if a particular

aire Rt L P S ot Bl R e blastonad's pafG bubto I Syaten
S | e. To di agnpse a susceptibility to Type 2
dﬁg(geert e§?glélaﬁybfi%cﬁ at PO <anpte itggf %Bgﬁ‘al sponsons  are
contacting the test sanple containing an Type 2

trangyiegpet 83 Lhes SoePat et raseran cangciage §g@heda igagrestgrig in order
DNA sanple, with at | east one nucleic acid probe. A

not fromodify tiheg keranpl ef fokiengr.obbef orindgesedds Ing, nRINA directional
genomic DNA is a | abeled nucleic acid probe that is
capabl e of hybridizing to nmRNA or genom c DNA
sequences descri bed herein. ;7he nucl eic acid probe can
be, for exanple, a full-length nucleic acid nolecul e,
or a portion thereof, such as an oligonucl eotide of at
| east 15, 30, 50, 100, 250 or 500 nucleotides in

o, - Y Y - e a Y -



detected. Preferably, the SNP is anywhere fromthe
termnal residue to -6 residues fromthe 3 end of the
w@lea08a2026h probe. The enhancer is a short PCT/IT2008/000089
ol i gonucl eoti de probe which hybridizes to the DNA
tenplate 3' relative to the detection probe. The
probes are designed such that a single nucleotide gap
exi sts_be en, t he det ectjon 0 t.he ce -
ot o4FT ab. Drbe WHER Bot Py are bouil LET A IEaRg) ape he Fioht
., The gap creates a synthetic abasic site that, is . h
direcEidiniPEd by A OBAH oTRIDFERS e L GEN AL BB | Eabatancing the
I'V. The enzyne cleaves the dye off the fully . , _
penegsaplcaneht By kEeettih6n bF oise IMBYAPSEAHNgieclBalke ying sideslip
det ecti on probe containing a msmatch. Thus, by
passireabur imgraiegf |ther esterueref stdig liey eadedfydtiior estapilisation
noi ety, assessnent of the presence of a particular
arradbédre def i nedibylnuebedinede weguetice epotleersdepeidiiron(already
probe can be performed. The detection probe can be of
prevaBYs M Rl 8nsd)Z esulabipughadief aiakieortbei Rabe acsuated by a
relatively short. In one enbodi nent, the probe is from

logitél-’l ég%:r ob3 s??tl;;ggél j n okegﬂfcn‘]ghl tHe a&f’cﬁdﬁ%lr c%HPM,min@mation of

rom-10-50 nucl’eotides in length, 'and in

: ot her._enbodi nent,, th robe is from 12- N
ﬂlgﬁgcfrrea&lp%e%eqsﬁr Pengt ﬁ.rgﬁ)ﬁgrc ué%&f li%éls?lao St ﬁge o7e ¢ gy gpinning.
possi bl e and within scope of the skill _of the average
perSorP R PRAt REARTHISIPR SYRIEt eft o dNEntAPREH  manoeuvre
the DNA tenplate containing the SNP pol ymor phismis
allogfp| iieddaty PELgher £O8rCHAORS REaICE 6PN PCR) Pig okit® 2 when
detection. In such an enbodi nent, the anplified DNA
desceedires aag, t tiecd dupliag erdaghed hehed etget tash hpioe anelegation of
enhancer probe. Certain enbodinents of the detection
the ROPBE, 4,1 heseshanc ehe pIole pyansl/anihfiecprd mefsetsaedal orength of
anplification of the tenplate by PCR include the use
the Sbpd®di £bgoh1B3E8Syi tinehdidichgatadiifhed A and nodifi ed
G The use of nodified bases can be useful for

adﬁinusbilé]eg(ﬁgc? %L{é 9,1 SIREL & lé{etcpf tltlge Qé@érﬁpt ilﬂj\%ntion, the

nol ecu probe”and/ or priner o the tenplate DNA,

f.or_exanple for increasing th ti.ng tenperatuyre.,in _. :

aPp a3 s n%on?é? niaﬁguaatﬁngw r csgcr#gg%leﬁo G §}§r%ee t??s g sideslip
in which nodified Awith the capability of formn

mancery g MRyt Bdenspahdsth 6h?t<§1165nﬁ1?%r?é>ﬁ%?veﬁ difPgenent of an
used, or for decreasing the nelting tenperature in

arear ¢gi W1es agvhlaiseeer a hi gh percentage of G or C bases,
for exanple by using nodified G bases that formonly
t vthehydirayenydtomds 1t mccheilingc onpl éhenterepe@bagevemtign further
doubl e stranded DNA nol ecule. In a preferred

compeibesli ANt casdbfid edebngesnar eysisad 8 nfohetdeskgtef2: in the
t he detection nucl eoti de probe. Any nodified base

fol11600MH dbher =i | led RefsaRsean Peyseal eet edstndbesgeording to
met hods, and the selection of suitable bases is we

[
1.5 hd e th i d.pers t .
oo e B s K a e e ca el TAbTe oy  Sfmpler  such
commer ci al sources as _known.to the skilled person. In. .
b ERBTRGT AYbr PP | S EONEC O Eherh Sl JOFES ( 4ae thich tne
Current Protocols in Mlecular Biology, Ausubel, F. et
recoyPrIng §ysteny fn Ofv sy k&t o s are {PRYL 1< -used t o
identify the presence of a pol ynorphi sm associ at ed
wi AdroTgpey 2taliabdres. eRediNgrt hdme anafysystery 1t @8t the present
sanple of RNA is obtained fromthe subject by
invesppoo pram@t-esee ats LleAst desc mptiek Percenprisipgeaf stngle trolley 11
hybri di zati on of a nucleic acid probe to RNA fromthe
subject is indicative of a particular allele
conpl enentary to the probe. Ekpr representative
exanpl es of use of nucleic acid probes, see, for
exanple, U S. Patent Nos. 5,288,611 and 4, 851, 330.
Additionally, or alternatively, a peptide nucleic acid

" o Y



associated with Type 2 di abetes (e.g. the polynorphic
mar kers and hapl otypes of Tables 1-24, e.g., the
woolmste2phi ¢ mar kers and hapl ot ypes of Tabl es BECBIT0@B/000089

Tabl es 9-12, and markers in |inkage disequilibrium
therewithe, e.g., the markers set forth in Tables 22,
23 and 24). Therefore, in one enbodi nent,
det er m nat i of the presence ar absence,of

nextp Xy PR > hbr RBPEH 1€NBeE oy on BTy 068 Abripr§Bs2l ond systen
sequence anal ysis. For exanple, a test_.s | e of DNA

ConpoPRNA FE A DI BBt A1 EAC T onFER P IAESE- Sibf okRECZPRSE gP FIC- 5 to
ot her appropriate nethods can be used to anplify a ,

9, ifsots inoasoblea tPypele thrhbdresoER G Nat VEL AN | PES aeqrgLrained to
and the presence of a specific allele can then be

the dedet¢wds dof echd ywinyl sggtencl neexthéopehny epdphfiee svgight of the
(or multiple polynerphic sites) of the genomic DNA in

recdvBeimanRteendld elsesapgsitedc thtdgbnuckendtictted €hexidllgostructure
be used to detect the presence of a particular allele

12 RhpdsclyBe & Li-ahstes 88500 at&dmus! &L tasibf( o shed Recovering
po?ynnrphlc mar kers and hapl ot ypes of Tables 1-21,

syst%{n.g' gnégﬁagﬁgéﬂg{% GrRrkgrs.and, hgf){/@r{(tﬁg§§ of -Jabkes13, for

and markers 1 n |inkage

disequilibriumtherew th), through the_use o ot Pl o
exampl By i dﬁﬁ%&%c?n 8&%@?%% a0 W%&olﬁﬁcl%'e& i 8%%1‘%% 2! 1R e retched
FlesgRbi € CSRAIL? R GETAOT NG SPAEI g3 ofg s wind system 1
(1986)). An "allele-specific oligonucleotide" (also
withy ef ebqast o hepesiblas adipcear| Bp@Llleperi fBycmutually connecting the
ol i gonucl eoti de probe") is an oligonucl eotide of
di ffappntoxicaaies y5,1Gh601dbase pargsingr cappriodpratel ya 16dde 5, such
base pairs, that specifically hybridizes to a Type 2
modidbabetiRe asse craged nic itk Cotarirdmodunicswhi ¢h thenvaidhsyatem 1 for
specific allele at a polynorphic site (e.g., a
whidOk¥BERIA M desedithad heesldy).. TADs ahl Rlve- SPELdinC (or possibly
ol i gonucleotide probe that is specific for one.or nore
4 qyl a iab - ' clej i ;
e s e B o e R T G L2 S o proaucing
Current Protocols in | ecul ar Bi ol upra)._ P : :
e THEE Eedoro amt Ay PR HEErren oyraiE T pats tescribed in
di abet es- associ at ed nucl ei c acid. The DNA contai ni ng
morg RetapPPiPd regi on can be dot-blotted using standard
met hods (see, e.g., Current Protocols in Ml ecular
Bi &tasyying upr @rchafmbadiaebt ottheanebevaidhe aBYE@mwi Bhcan also be
the oligonucl eoti de probe. The presence of specific
equilpbdj di@atdxenpbd, tvhiehprobeldnedt Reealmplli’f itbdouddgivbacie athey rest
then be detected. Specific hybridization of an
ontd@l $ondspecidi1coli.gomucsent i dewpy,obehd ovddAL f bOMthle recovering
subject is indicative of a specific allele at a
y bt & chabes-M b Typedreh alretes-Am8e14 but is
Syﬁ%%%.gp%fg%g é%ﬁﬁg?égf.P%ﬁucleicpAcidsyRes.,

part(le%éﬁl%%%?%% t(olgﬁg)%?ﬁggm 93/ 22456). | n anot her

arrays i gonucl eoti de probes that are

coppl enentary to targe ucl.ei c acjd sequence,se nt
T BB O e abed  TE PHERTT ry THoly FAF R Smgructural
in a Type 2 di abetes-associated nucleic acid éﬁ.g‘ t he ,
strefehgHorThn iRt KBRS ATHTREiYoD 9Hes SOFTSFYISI Werifingain compression
e.g. the pol ynorphic markers and hapl ot ypes of Tabl es
with -sysaens Pébkesction2ropasd Aavidassan@ dijlykageforces and transients
di sequilibriumtherewith). For exanple, an
of ehdlgomadhedt iode kitesay2can bee ugede @Gindgonmystiesotlidentroducing a
arrays typically conprise a plurality of different
ol i gonucl eoti de probes that are coupled to a surface
of a substrate in different kmpown |ocations. These
ol i gonucl eoti de arrays, also described as
"Genechi ps(tm,"” have been generally described in the
art (see, e.g., US. Patent No. 5,143,854, PCT Patent
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t he pol ypeptide. The hapl otypes and markers of the
present invention that show association to Type 2
WeIpwBa2s7 may play a role through their effectPGRHIE0E8/000089

or nore of these nearby genes. Possi bl e nechani snms
affecting these genes include, e.g., effects on
transcription, effects on RNA splicing, alterations in
rel ati ve amounts of alternative splice for of nRNA,

CooPEFFiis BTFRRA SHbi 1119/ GFPULTS n TFhnbpoit P ome nesd of
the nucleus to cytoplasm and effects on the

overgi¥i¥iSency and accuracy of translation. A variety of
nmet hods can be used to nake such a detection,
i Meudiong ematy rignel ishketheamihosidlbe At rexsiags 1¢ EL35MSsume as a
Western blots, imunoprecipitation and

wholemizingfd vobéscendea Aatestl sanplag¢idm cmadysid éott ke types are
assessed for the presence of an alteration in the

compB¥&d €8§1 AN RGO faN: dlkhgiadr ofedthogONPesdlidoed ofy tidlowing a
pol ypepti de encoded by a Type 2 di abet es-associ at ed

cy1iAHF 81 s8Gh&eh AN 1 84 18RALERN JrN £ §XPT 8881O0Ra®for@ 2 cup (not shown
pol ypepti de encoded by a Type 2 di abet es-associ at ed

. ucl.ei ¢ id can be, for exanple, an alteration in the

”]tgﬁa%($¥g$fVe pol ypepti de expression (i.e., the anmount

of pol ypeptide produced),, An alterati i.n.the
c 8§igpgn56fe ﬁﬁoﬁ&ﬁgpF?ﬁeSQﬁ%§SB%% ggagﬁ%ﬁpétEPCture 12 must
di abet es-associated nucleic acid is an alteration in ,
sUpPPKl, TRt 461 VRS polashept | REPERpesdi bR (BLEs 2 in a tangential
expression of a mutant pol ypeptide or of a different
direspiérci rigrevancahhdt dctmadhe rurblodeIredneroni afhorieyignshy stated,
susceptibility to Type 2 diabetes is made by detecting
the atpatdicculfaexifle ethpgotwvari ahtmertc adesvdyy adsTFype@rt the weight
di abet es-associ ated nucleic acid, or a particul ar
of it terBvefirgpldvetas VI it iBotdrisuebvadd efcabbosst above all
(quantitative and qualitative) can al so be present. An
when @hLEL alion, a5 he Dolypepti da exiessheNs@p situation of the
conposition, as used herein, refers to an alteration
windch%%(epmr gsﬁxlzvﬁ?rhocrhecgg&%%t s ol B8 éu?%grt?@c{%:‘reenffghtened by the

are o € expression or conposrtion o

pol ypepti de encoded by .a Type 2.di ahetes-associated ... .
Vertﬁﬁ%’?/ TEPRER 19 5h?:<§ﬁ%i|lof’;s§ﬁpljz‘é?e%k}30n??%r ggﬁ%lceonf%tlon’ all
a sanple that corresponds to the test sanple (e.g., is ,
the f3usitERh8 sgAsht yhe sfatdeplyy , supreried kaBbg&é? s%fbﬁegebed flexible
who is not affected by, and/or who does not have a .

strustisoeptd bhbse yaopet Typeonf jugbbies coapyisesaasibjecinot shown in
that does not possess a marker allele or haplotype as

the degarédednber®inpws Sita taosed phhle qff esencimdobysiten dr. Such ring
noredi fferent splicing variants in the test sanple, or

can FRE16F ese8etaRl shgniibheantiky eidpber efd tagorHisusfmodules 5.
different splicing variants in the test sanple, as

COMPALAWLEdREne OBE ' Qle SARR! 8ystGAN 108 EOENIGRE k¥e LB present
a susceptibility to Type 2 diabetes. An alteration in
. the expression q Q sitio f._the : ti i
INVeNEEOY o ?mgﬁﬁSFe?gaﬁegggp%%%dﬁﬁﬁ%ﬁ Ehégggégggfmgghp e}EaSt two
can be_indicative of a specific allele in_the ipstance
tro%ﬁﬁ@?eﬁﬁhé'ﬁFléF@V%}tg?sp ré;ﬁe'céaé#?egréﬁﬁ?? e 1U thEmPie, at
~reference in the control sanple. Various neans of |
diffexgnt AieAghexprEsEi BEBENedFP0sT¢ R BF 4/ pbf yiseppigfdle to note
encoded by a Type 2 di abetes-associ ated nucleic acid _
thatcaredserdsey, té nelicidi emposipeentr, ostopyeacbolmodhhet py the recovering
el ectrophoresis, isoelectric focusing, and
systiefingnaas sayst faéngd , tdanked teb atollelysS11Pah . tidley 11 is placed
4,376,110) such as i munoblotting (see, e.g., Current
Protocols in Ml ecular Biology, particularly chapter
10, supra). For exanple, in ene enbodi nent, an
anti body (e.g., an antibody with a detectabl e |abel)
that is capable of binding to a pol ypeptide encoded by
a Type 2 di abetes-associ ated nucl eic acid can be used.

. g



herein, means for anplification of a nucleic acid
associated with Type 2 di abetes, neans for anal yzi ng
w0 b@sneiebei ¢ aci d sequence of a nucleic aci d aRGDEN280848H0089
with Type 2 di abetes, neans for analyzing the am no
aci d sequence of a pol ypeptide encoded by a nucleic
acid associated wwth Type 2 di abetes (e.g., the Type 2
nextILBPRLES Y BLELD. SAegdad Y- henTupe: & dhabel 6% 46P8) 4 go out

S can 10r exa i nclude necessary

buffers, nucleic acid priners for anplifyin ucl ej.c

towagds g§hef ki iee ieznv i of F%‘%Jgj?P,edaWﬁE‘&rE‘?% % e%ag%ﬁsne §f and/or 21
conprisin% one or nore of the pol ynorphic markers as

throyel cviisdd ther 81990y afVereagemecUrsr Aatées- sfideyi ¢! is placed
detection of the fragnments anplified using such _

nextprtbniees oahdr meceséathe eazyvrdngesystemDRAbigneqwseyd with the
Additionally, kits can provide reagents for assays to

othdye cumeshdniscendi natkeorawnt t &f tdei viteg holdls lofteshé@ pnésstniring the
invention, e.g., reagents for use with other Type 2

ropdi abetes iaGI0SHlse awsaYhe |gredneuenbasidiveht, t biee recovering
invention is a kit for assaying a sanple froma

syst%hlxgj 8CLaf 0, 6€1 Gt écﬁﬁp?é@,sef&e Slabype @i aheheSned wheels 17

synptons associated wth Type 2 diabetes, or a
susceptibility to Typ ' Iy @Gt - -
enr i Eie v hatl e Bom s aa AL TE Rl RS UL that contribute
selectively detecting at |east one ,allele of.at l|east

€0 Gice SHERSHROPBNT Y BEOHLEr SERTE" Py BnY | SR nif e Trgures). It
genone of the individual. In a_particul ar enmbodinent,

is paseipEadenpsoskpbrEe tapllemst Lot nPPdiisus of the generators
ol i gonucl eoti de that hybridizes to a fragnent of the _

20 grehome2bf fathepriondeviglwdlectoigitysi Heradn bedgw, giederence will be
pol ynor phi sm of the present invention. | n another

madeerboghdreate irhehi@ggebt seweaypnéddeab, |@asyemn@tpas r20ofnd/or 21
ol i gonucl eoti des that hybridize to opposite strands of

are H196B9NGL SegnEIM @bl aéped ,f remdRIisyPiecihatWhes ebden previously
each oligonucleotide prinmer pair is designed to

statifl, eﬂ%ﬁigﬁlgy tﬁgtpéaiifl)é 8 &t agnent of dheiggnanecefydihet different

i ndi vi t I ncl udes at | east one pol ynor phi sm

. Wherei.n the pol ynorphism.j | ect om t r
e R PULPHG Br MO ol Gror Bh Satoas T SEed | R Taoragect to the
1-6 and 9-12, and pol rphi ¢ markers in |inkage .
GO AT IHIFEREE eWCEh L €52, Y& Her Ker BTEELe gt resistance
in Tables 22, 23 and 24). | n yet another enbodi nent ,
to the reragmehtwhes dhe| wase 205tsHse pIFeteh e denembodiment
ol i gonucl eoti des or nucleic acids (e.g.,
prowldeg ofuuc lkest retehpd | exshle st rbetutesil gned casiery each module 5 of
portions of the nucleic acid sequence fl anking
the peingneyptirs M wiehgat 1SNEs ohe niver esldbedrd ea)ldshdt. Byemutually
i ndicative of Type 2 diabetes. In another enbodi nent,
conitd?® 1 Kb L 1RO R E ESRS - ORBADle s8B! esh@lal eHe Nuelgli6g asifdst lack on a
capable of allele-specific detection of one or nore
nodSREG TG PAlyIBEPBI G Ry KRr §,-95qha ROt Restassaphaied 5 of the
with Type 2 di abetes, and reagents for detection of
ui.t.abl e | abe s.ing

. th bel .. S | , . €.
wind JEp6REa: Spb e o Seaedir ShERT 48 Sepf | anel . an
-fact | ahel , tic | abel [
TR L8 Pl R AP o o o

t he pol ynorphic nmarker or haplotype to be detected by
kiteh@ reatjeifosabtd e akPYSIEBNPPT SESOBHEGr 2horeDral ke gnot shown
two or nore narkers, three or nore markers, four or
in obe eFiprke) stiom.f iThe painpde rapekeds coehesiedd tor bhe t eain 3 of
group consisting of the markers set forth in Tables
9-12. | n another enbodi nent, the marker or hapl otype
to be detected conprises thejparkers set forth in
Tabl es 22-24. |In another enbodi nent, the nmarker or
hapl ot ype to be detected conprises markers rs2497304
(SEQ ID NGO 16), rs947591 (SEQ I D NO 30), rsl 0882091
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prinmers used for anplification of the tenplate by PCR

i ncl ude the use of nodified bases, including nodified
wo@ad2azedi fied G The use of nodified bases CREIT/E2008/000089

useful for adjusting the nelting tenperature of the

nucl eoti de nol ecul e (probe and/or prinmer) to the

tenpl ate DNA, for exanple for increasing the nelting

., tegperature.in_reqi C iLNkN er.c
it TSR I LSO RSB DL BEECERL AR 1o cyoten
of formng three hydrogen honds to its conplenentary T
iP5 (58 167 (OF G4C P hg tERECHE £1Rg T BT 8" S

~in regions containing a high percentage of Gor C o

in thgsBigurpsl @xaRpl EORRP dsPRQ "HBHI 3t 628 paSesYEHAR fPErAroviding
only two hydrogen bonds to their conplenentary C base

fridthom (@otbsewst Fanded FDNAaw| ee uihe. rouesadprédfienr dgives the ropes
enbodi ment, nodified bases are used in the design of

4 tdwaeddlet edhbomy ruel eatimEngr epstemARY cwdirfisEnh Baséeast one pair
known to the skilled person can be selected in these

of fREhedsheangs tihe selectionrain sUidrakl gedhasesnd ss Webking system
within the scope of the skilled person based on the

23 oéfe@ﬁ@ i %F hereip.aad Jengwn hasesnavai babt 6ihER 25. Each winch

onmmer sources as known to the skilled person. | n
o) such enbodi nents,,th r t he . par.ker
25 QR spa e NAFER 3t 15, RGPy R e, 26 that
susceptibility or decreased sysceptibilit t.o Type, 2
comeg SHRRe ST 1 SROPHER BRDOACHBN O Phe i Sbd a1 TR 25-

mar ker or haplotype is indicative of response to a. .
TyPe Zoppapbta® (herapRutFENSGeHIS. anf SpfgtchéFansmitting element
enbodi nent, the presence of the marker or haplotype is
betwiendi EHtdsve ehdpmognbssi $ off Typewndlisiséeasl. | fhefeta train 3 of
anot her enbodi nent, the presence of the nmarker or
kitdapl akypertsd imdigat iwiadofi, paodragsngf ef fesdt nentgepfrated, that
Type 2 di abetes. Such treatnent may include

credtBE SFNERbLEOIE BY t SAHLOBE Yon NI, Cadrsequantlly oidebni@aisn of wind
(e.g., lifestyle changes). Therapeutic agents for Type

enerfydl BREL 88 QULLENt L ANAT LRGN TYRR 208hahRLES 20 and/or 21.
dication (apart frominsulin) falls“into six main

classes of drugs: .sul fonylureas, litjinLdes : s

Obviguy nisjt(?élgjcht%rggz%ﬁafngﬁ%redﬁ) ont%é:fSi 5{;[% égldﬁggg(?d%nsewmd conditions
i nhibitors and a new class of drugs call ed DPP-4

and jSRAFH tior ¥ichhese Ma5a$8ePHBEArugs work in different
ways to | ower blood glucose |levels. 1. Sulfonylureas.
Suffeonying ea¥stan mil AR Det@d EBFI LI6FCRhe TpYRATORs further
to release nore insulin. 2. Meglitinides. Meglitinides

comrieeslrargdetdtatonal saiktd wnl shicht hbe berdales|d $repslate dragged by
rel ease insulin. 3. Biguanides. Biguanides |ower bl ood

kitdl UC0%e bewelsispyi Baatdy, Mhedeocdeds rig dfthehampind sfstem 1 can
gl ucose produced by the liver. Metformn also helps to

traf<QWeE & agdy atdiaase devel sikyordeki fig dTEsElMitkl 85¢l8eight of the
nore sensitive to insulin so glucose can be absorbed.

codlge i BRHHL et ongs yThess s Mol el in wor
ducti.on i.n_the.liveg. Al.pha-.g| i |
PUABCLSD bnobe | beEfer RIS SLUSORBRE s e sireres

gl ucose | evels by bl ocking. the breakdown of starches,

pat3yich G ek, Dot f 068, SHHFAIASER IHOTHRe 1 dthal order to
They al so sl ow t he breakdown of sone sugars, such as ,

opt treibske theigriploThel ona@fi 6he sVEws FREIY i S5 F*BRdEY Supposing to
gl ucose levels after a neal. They should be taken with

realize the stiri tsgsodm al mealan 6reDREP- FhiehivEindosmaewlows along
cl ass of nedications called DPP-4 inhibitors help
i nprove Al C wi thout causing hypoglycem a. They work by
preventing the breakdown of aynaturally occurring
conmpound in the body, GP-1. GP-1 reduces bl ood
glucose levels in the body, but is broken down very
quickly so it does not work well when injected as a

- . Y )
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The two primary cl asses of known risk factors for
breast cancer are endocrine factors and genetics.
woe@anzi2zey the latter, approxi mtely 12% of brREBE1T2008/000089
cancer patients have one or nore first degree
relatives with breast cancer [(2001), Lancet, 358,
1389-99]. The well known, dom nant breast cancer
predi spositian genes.B and e [y
one BRERUSBEY tr dastoRReen oot e iaps ot it Bt lWind system 2
l'ifetime penetrance estimates ranging from 40-80% The
descﬁll]@%eﬁ%eeg]flpélﬂi@} BHdBREAS thiE aFﬁglﬁfg ¥asn F?&?Sﬁ‘iﬁtwlﬁ to the
the majority of famlies with 6 or nore cases of breast
direcgheoeraland Fbich Wiadgd blojsor fheh @Pifgnis|@ictated by the fact
conprising breast and ovarian or mal e breast cancer. _
thatHoweverastioh banthé esdales verof rtarevindesbteBREAPY af kites 2
BRCA2 nutations are found nuch | ess frequently in
occuranby i @10t Ind ener fepsesiot ddrpbaaht i @smtchar geteerte@dihen the
by breast cancer cases only. Together, mutations in
windBRGAlerR B0 BRCARE Ciait ACS O UR! bE@lerl Bp@Ypiel bdiew.i sk for
famlial breast cancer. In non-founder popul ations, if
al 7, GREMRD; BRGA it 3t ho0s, €8UL A RR.HeLaeh e RLWRRIL 5 of the
2- ncr dent  br d be

Y% Of | east cancer patients woul

. expected.to harhbor ation_[ Gorski Y 0

W”KBF§§§?“C§n€§F ﬁﬁgy¥%§§?%09ﬁ,cfg§ﬁﬂiéﬁﬁogé?§h8fﬂ%%g Bhe to the
Cancer, 83, 1301-8]. This low " h%hce to find" h 11 of th

motignapf sthe TRBEPHdesthe T d8F0heT e CHEROUIIRREATNS Pull of the
mutation testing outside famlies wth an obvi ous ,

traimer 2dpf aryites edi- sPosi @4dsH (VRN oFTUEEDAYL  JUEY | FOXSfeol it can be
21, 2397-406]). Rare, high penetrance nutations are

convknosnt tte eattabliyn sihet TPB3ranks PTER gemesndhewehesr 1 (not shown -
t hese together account for no nore than 5% of the

in thet alguaeaet i Sl ank skg fodr the east €aneebe [Easlpniedit89Pnd sized by
Breast Cancer Res, 1, 14-7]. Linkage studi es have been

decdm@ggﬁllgy wRsyecesstlat Rpbaart idnyithe @RYeII1& of the modules 5.
espread nutations conferring high risk for breast

Obviceg,lggg{ Fl%%{ig’é%gxgisgfste&( 20081 %:rg.aﬁg‘ﬁra_ctl.%oéﬁrﬁ%% “rails 6 and 7,

ecent epi demi ol ogi cal studies

have. indi cated that the [ority of breast cancer
such, 2agts aqq ia§€ _fﬁ“ugg;\?eeé’la%@eld?néucsoélg%??]‘bllce' mnority of
t he popul ation [ Antoniou, et al., (2Q02), Br Cancer,,
g6Prefergaly PhapoRk 1t and |7 €360%t H%é?é%e%tt?‘es‘ir,ou“d' but are
33-6]. Data fromtwi n studi es and observations of the |
keptt dristamthy Iniaghsi At piddess of B &i§6BENG Fhengodules 5 at a suitable
contral ateral breast of patients surviving primry
heiditeastereanseto imdkoaf elidiaty ahsubsean? il tphergicyndoff the kites
the uncharacterized risk for breast cancer is related
2 at® endeuenisct ptaes, TROSit robedy ysupeoetiry the rails 6 and 7
[Lichtenstein, et al., (2000), N Engl J Med, 343,
musi%a%é; p@ﬂf i%@gtf@,ch.’n Qgé)&o)to éﬁéux@eﬁehigﬂ%t_a‘ﬂbllitﬂ] and satisfy
nomﬂe%ge of the genetic factors that underpin this
wi despr.ead I.] ' r I T - [ I -
e BB R Har ity Srd Rt e SERUE PG AN, YR e wind
breast cancer is nost likely to be polygenic in
sySifft dre, with risk alleles that confer |ow to noderate
ri sk and which na¥ interact with each otggr and mﬁtq 6 and 7
hoPROPRAVIPHEKY fcters. LINGDEr THE SYSTER hed@SsTRRY gf1is © and 7o
predict as nuch as 40-fold differences in relative |
it pfskorbeniern theldicghtke Zaidsl 6west dytfiayent eBedgntg in order to
di stribution that could be defined by genetic
keepritfel kbeagraiat s@ptnsed dlhesed [wowht vespedér B echel gkound, towards
alleles [Antoniou, et al., (2002), Br J Cancer, 86,
76-83; Pharoah, et al., (2002), Nat Genet, 31, 33-6].
88% of all breast cancer caseg are expected to arise
anongst a predi sposed 50% of the popul ation and the
12% of the popul ation at highest risk accounts for 50%
of all breast cancer cases [Pharoah, et al., (2002),

o, o ~ A NN S " o L OPNNNN\ ~~ ~—~



(STI571), a specific inhibitor of the Bcr-Abl kinase
shoul d be used for treatnent of the cancer. For CM.
Wp2ao8a2287 wi t h such a genetic alteration, i nhiBCT/IT2008400089
the Bcr-Abl kinase |leads to rapid elimnation of the
tunor cells and rem ssion from | eukem a. Under st andi ng
of the genetic factors contributing to the residua
net| rls for br.east cancer [
ﬁ% \'%3 béenfﬁlgorous yté%ﬁ%%$E%%Q: Xﬁé&@&f%o the ropes
penetrance breast can rlsF enes,; é%F and ATM
4 by p@%vﬁe&w@@n@aﬁystwo ey e Sysfgm gpopegates.
(2004), AmJ Hum Genet, 74, 1175-82]. Furthernore,
r eBwntrai &pof tanss tlabliis hezich thakwi \ﬁéféhefvahlaﬁwteeuw?ed can be
chronosones 2935 and 16ql 2 and increased risk of
divielstir bgen twec eptegopesi t Iveibreastibtanter lqSitapmaisNails 6 and
et al. Nat Cenet 39:865-9 (2007)). Many ot her genes
secdhayey heens i mplrhe atath bowey &r atdieihe eatitsr bbuttiich tihe trolleys 11
breast cancer risk has not been confirned in anal yses

of t9EPLQYI1BE V&Y th@rvﬂ%ds§@eﬁl setsrsBreastrnEagemhdary rails 7 are
ASSOC|at|on (2006) Cancer Inst, 98, 1382-96].

the &{ %@'{zll sHecessh uheaaihedsf o Eﬁﬁsﬁ?é@é’ eHd @BnOfibute to

reast cancer is currently avail able.
ement .of br ancer curr.entl a
suppeaﬁb%% S P ey BT BVentT S Sebr 'y THr Aonss: &
roprlate treatments and secondary prevention
clrgats & iBRfcal OF riber Yt SYSER | ﬁ?eg?%ﬁrﬁae@fer%&VF%m“ can
testlng into all aspects of these managenent areas,
be ¢ldentt o atigont ot @%@@@H@@@eﬁm bFaqtt %h@%nese mefuigs e of the
reveal key nol ecul ar pat hways that nmay be nani pul at ed
wind esy@temusi agckmalblprtiarede byoheand avt wieght dpugs) or through
and may lead to nore effective treatnents. SUMVARY OF
magnedic| Mﬁhﬁh% The presesildmyvestoaryelrat Bs T amephotisrably of
of assessing a susceptibility to breast cancer. The

the IIYE0Ed Qgpé N vdesa Tet-hods otadiAGB0S: RAgABLidicr eased
susceptibility to breast cancer, as well as nmethods of

di 8%%%%'0 r}%l% decieasad Suseqps i gﬁa Lty 40 tf%fé aShpFACCEhe lower

I"agnosing a protection agai nst cancer

evaluatln ert kers re | oty at_h

part) &dn tho Wg’lﬁsys‘be ]astg;gg HEE W l!‘:)orrfcrgasedﬂ Be Bfter described
decreased susceptibility of breast cancer

belgyEhe | BiPlafE® Tlelodt £82 I ER oL oM Ss‘gjer?slsﬁfatem 1 that travel
prognosi s of individuals diagnosed with breast cancer,

on mRedmids G las SessingeqHered obabl | Fhyeeof orBsonfe Wisehs 16- By
breast cancer therapeutic agent or breast cancer

focudiagapye @teneldn asn reetdiodde ofodmri Hor engrprogmfesseefs 16 must
treatnment of an individual diagnosed with breast

supsRCehe hafbriARe aspesk, wehghtprogFsent mbwen i Draliebatks vertical
to a method of diagnosing a susceptibility to breast

dir&BAERT Lk ao‘é?l%?mﬂwb ngidigdual, whbe dretdhednepiMitesitBdprevent the
eterm ning the presénce or absence of at |east one

modu leS' %r%Ifn %%elftiﬁ’%angnguﬁoécy r@{eprge%téggf&;%% @Brce effect. Classic

ronosone ronosone a nucleic

aC|d sanpl e obt ined . fromthe in er
maim TaddRce e Fﬁ%? €9 éBs?q%ﬁe%SI e gg m@atfég:ofgll(X1two
susceptibility to breast cancer. The invention
horjznafesPiaes ret ABWHPdeEe ART nfhg™ QP§§U§§%?ﬁlkﬁﬁa &) povertical
breast cancer, by determ ning the presence or absence
pland. abr|saxst poreoss | she gictaen | afadhe ofrd Iso Pyt PRF ¢ for example,
mar ker on chronosone 5pl 2 or on chronpbsone 10926 in a
the Naigde@irena@ciaf sanpEecironcshendxiditei dual conghwe epartt,hes shown in
determi nation of the presence of the at |east one
allele is indicative of a susceptibility to breast
cancer.|l n another aspect, the invention relates to a
nmet hod of determining a susceptibility to breast
cancer in a hunen individual, conprising determnning
whet her at Ieast one. at-rlsk aIIeIe |n at Ieast one

e . 1 . a



enbodi nent, the hapl otype conprises markers in the
chronpbsone 10926 region. In certain enbodi nents, the
whapBo2ozpe conpri ses markers in |inkage di sequpdT/Ex20e8%00089

Wi th rs4415084. | n certain other enbodinents, the
hapl ot ype conprises markers in |inkage disequilibrium
Wth rsl ®41679. | n certain other enbodi nents, the
hapl] ot ype i's rs. Ln Lit di i LLbrd

ol R oT 058 T ey R e e Per s g | Ry B eaary " 0
cancer, as described herein, can .be conbined wth

the SERAGENERT LS ke F oY darrebFé%Jé{Sl(‘f%]n%eci? tRRus Aqstc type, whose
certain enbodi nents, a further step is included, |

funcg dapracsPhgt YENeY MThicREL WHAERRY tar STRRRIT Bhe meCoveeing systems 8
allele of at |least one at-risk variant for breast

of tbankidlesndt The tisikiagedditsedai 17 Bri tastwirohl ety aoange plane and
the markers set forth in Table 12, Table 13 and Tabl e

the 14ils pepse@nt asncamsanpbiglesonpri si ng genom ¢ DNA from
a human individual or a genotype dataset derived from
a AR iandimidual. do niret hesuoserds, ger@igueatmdrkerst is also
in other locations in the genonme can be useful in

pos<GBIPI nat i pn W Lhothe marker s, 0fs t Be qaeSemdvd, NVest | @Rample, a
SO as to determne overall risk of breast cancer based
on | tiple genetic factors, ' e a

rectgiaTin SPREiPhcage LBt P et hor P RIT o) Cedr e O wheels
based on_a suitabl e neasyre far |inkage .

16 ofi RuittbeYunt 88 S EPPBEF u?‘% Her %é?%isr%’?t?mnl in such a way
certai n enbodi nents, markers that are not in |inkage

as tgi swefdEcEi Brg Uimiha®e(npal sy & HReF 1D IRSasure r2
between the markers of less than 0.2. | n certain ,
ot Arerthenb ediaemtts ve merked gnenhatfiap el NoCORHLSED Hdyeperforming a
values for r2 between the markers of |ess than 0. 15,

high-nel udémg: | esershancd. i taeiss & harth0.@5pettesso t tien wheels 16,
0.02 and less than 0.01. O her suitable cutoff val ues

namd19F h&ed abild shbBos thalegh®I ks a8he untinahd @fee rail dragged by
contenpl ated, including values bridging any of these

LN BN odj j | il NkEFSat@Fs keyed on
the A B R e e 15 der ar prneseEis key
ri.sk.of breast cancer,. Thus, in, cerktai '
afesddi '8 aﬁhgfépl?st?%c ﬁ%%g?)thg&%tgﬁgggﬁgérgﬁ%%Ed by such
determ ni ng whet her at |east qne allele in each o at, 4
embqidmert ¢ wes PSy mot phire  FAHP rse%iegtﬁjr%sgﬂrfn‘?%lgnsé'ﬁr}ﬁ]%u needing
conprising genom c DNA froma human individual or a
manigendtppelddis eontretisved from a human i ndi vi dual
wherein the presence of the at least one allele in the
at Il east dhoupslofimoiph$ic: maikerasiliss 6 naf$ duttites dfscagpbed below,
i ncreased susceptibility to breast cancer. In one
the eahedjymerdnvetrbeonmacker scane sbectethdflepmthsdddib08dnerators 20
(SEQ I'D NG 235), rsl ™41679 (SEQ I D NG 236) and
diré&hglgéﬁ_%t@_@E@yl QleNQo_%atzi@n fi:letH@r\k}%eisl nol | @G r, in case of
' di sequilibriumtherewith. R sk assessnent based on the

deli\%l%%ﬁ et hf‘é@]t&%g?}?t chyepaLon ¢ap a@lsQiberL£iarbenedind not be

assess e presence of absence o

f at
.| east _one _hi gh penetrant_.genetic.fa for b
it e FOT P ARG GG AET (P Sghnre B SrRRE Trsma Ry Fotecing the
i ndividual or in a %enotype,dataset derivedfr%n1tq%1. fact b
vheqligdiloi diig TOTHE HicgRe perribtedy bR eIS e RrER o~V gruld in fact be
breast cancer can for exanple be a BRCAl nutation, a
too BREA2tIniReaBPrAY,a tad TRE 3 1RDH A eHBROBTING FIEN ARG ifgAcTion between
Toget her, mutations in BRCAI and BRCA2 can account for
raill % 268ovofeel held,i skdfdre frabiingakediséaste cmuddrhe sngh as to imply
t hese can account for between 2-3% of incident breast
cancer patients [CGorski, et al., (2005), Breast Cancer
Res Treat, 92, 19-24; (2000) 30Br J Cancer, 83,
1301-8]. Known nmutations in the TP53 and PTEN genes
account for about 5% of the total genetic risk for
breast cancer [Easton, (1999), Breast Cancer Res, 1,

o, o, e
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| east one allele of at |east one pol ynorphic marker
and/ or haplotype in a plurality of reference
w0 pBi2adeal s, and wherein the individual risk POFIT20€8/000089
human i ndi vidual is based on a conparison of the
carrier status of the individual for the at |east one
mar ker allele and/ or hapl otype and the risk neasure

for the at | east rker and/ r I

Sk Bkadl ENOrTe 11 S0 MERSToL by T Ler S %’% anyway to
enbodi nents be a neasure of risk conferred X bly. ¢

gencEapy SFrIERtabiFhAk FEFREHOS 5P bRt "OhAtRr Sier‘? &e"eml Yr O
popul ati on of individuals with breast cancer, conpared

avoigi thseimstrions . aBhsald onn COUHT A aY eherhen  dat acnghogk 1pgp electric
a particular individual can be estimated, by

enerd®t et ti hé nepdiibldetro genot gpetist atlassit tid pamtFle udtarleast one
mar ker and cal culate a risk for the individual based

rack hey egponnidd iheléndi virduatootaedi @Reenel@opysiadfs tdrel directly
genetic risk variant in his/her genone, the cal cul ated

actdak8K gaBetE S-Rased; 0nNpt hgetisk Lantaidedbiywa $h NGhd case, the
copy of e rlsk variant. | f the individual carries

n ri S, e n.
e PSS9t YRR 2B b e ton.
he risk estinmate for the.individ aI can 0

radi e riss PIBEESdodn e F G5 of L7 i (frdercorrpzlrgg%l fks toothed
with controls. Normally, risk for honDz arriers

SurfcE| PREPTRACK| Sk ol T8 SRHGEE Bbpy it Athe bvaRt arfiented towards
squared. Ot her nethods for reporting or estinmating

the rdeskré arf tthe ¢iviedi pafdl deaseidegnPy ypelstat tke attOOthed wheel
particul ar markers are al so possible, and within the

18 tS@epReDiest hetipradenitatayent itba. rdcknlanict herizmypedty placed and,
the invention relates to a nethod of identification of

due &JTRAKEIcdr@h gl ibA, agPRsss Nthes danenifiubal i forceo Mreashtrifugal
cancer, the nethod conpr|S|ng identifying at |east

p rphicragikers 1a ki 84 di S el hpidimewi tdhd at the -
for&neﬁoegié%/&%n%&of "FsI' 0041679 (SEQ I D NO. 236), Lzﬂ|rss4415084

n 648 )4
st dogF iR e f naesiutels %éﬁfgg@a%% 8fj the toothed ueel
i ndi vi du % di agnosed with, or having a susceptibility
18 qrpth Br%%gt tancer: and deternining t he genotype st at us
of a sanpl e of cont rol i ndi vi dual s; wherei
si grrlidcaite dragretéficdSVatariegueifc yURAdat thee aBipngails 6 are
allele in at | east one pol ynorphismin individuals
equiticegnosed wiled;ropeghets ngch angs dagei binl janferotop@dagy magnetic
cancer, as conpared with the frequency of the at | east
susgHiSiah | &l ok nettidreyyc ontvealsismnpireugls iimghc atdtwesofetdrgibly used
at | east one pol ynorphi sm bei ng useful for assessing

for %@Qtt,lr@' biidot tiei by east be&aREeesipal fdedant As regards magnetic
fference can be estimted on statistical anal ysi s of

lev@!gtgbﬁ C CQURLS @b LelhabRe RPkYPEL Fﬂ%‘cﬁn@ﬁfcﬁ%g Scdlbe adopted:

ast’ cancer patients and controls. In one
dinment,.a sign 1 diyf [ as
ege?lc eqélleE’lval ug %&Jts\%ggn br easttt’aeeclgﬁcefl%at ?Sejtnagglegnd using
controls of less than 0, 05. n on mhodi
cony§iiieadk PrEFrERETY o@oﬁﬁbbjﬁt BASE e taheﬁa §pg-conduct ion
the at |east one polynnrphlsn1|n i ndi vi dual s di a nqi h
poingt plaged malvithg 84Ul eptidhi| Pt ySTOCIBFERE Ehfc g¢ 11 that
conpared with the frequency of the at |east one aIIeIe
arei modrte cobnt tld slalepl end slowedi eart vef dfhet walat 6 elxy magnets are
one pol ynor phi sm bei ng useful forassessing increased
att saseeEptbiddist ye traibr @ast tarmeh. alway ahey lepport the trolley 11;
enbodi nent, a decrease in frequency of the at | east
one allele in the at | east one pol ynorphismin
i ndi vi dual s di agnosed wth, g; having a susceptibility
to, breast cancer, as conpared with the frequency of
the at least one allele in the control sanple is
|nd|cat|ve of the at Ieast one polynDrphlsn1be|ng

Y 3 o o



allele of at | east one pol ynorphic marker is present

in a nucleic acid sanple obtained fromthe individual,
w@eroosn2@spgenot ype dat aset derived fromthe i ndP@I/tizae8/000089

wherein the at | east one pol ynorphic marker is

selected fromrsl 41679 (SEQ I D NO 236), rs4415084

(SEQ ID NGO 235), and rsl 219648 (SEQ ID NO 237, and

rkers in.linkage disequilibr.i erewt in

B e?%aﬂﬁ?§$5W8€ of ° gngfmﬂeas#g%ﬁéggé$elgggfq%ﬁe é%ﬁ by using
| east one marker is indicative of a Erobabilit oﬁia troll

~eleghganagngEs r expieis &t $NERE PIRSTApRIHICE Ayt FhEtaced on trolley
invention in another aspect relates to a method of

11. p¥esdi ctd nighepr digifosval lef ain #iedi XAldudl, dinggRoses wetaht”—shaped
breast cancer, the nethod conprising determ ning

windihes hier watich eidst regeetld dlieldf gerterbees tbyosemiconductor windings
pol ynor phic marker is present in a nucleic acid sanple

placelt ahnedef Fomidie lindindudedal cutent s dugetot yipe effeasetof which
derived fromthe individual, wherein the at |east one

oppdRQEY NI PRI G- MBE KL d:% Saleget@dnd:torad HaB4h8YH (BEQd Dreight”.
NG 236)7 rs4415084 (SEQ I D NO 235), and rsl 219648 ( SEQ

Magn{egie%%g?%s %ﬂda”ﬁ{i‘&ﬁ s i1a,Li nkage Qi se@uiddBEE UM field of the

erein-the presence of the at |'east one
allele is indicative, of WOr se_pr. '
semigpRGi oEanger T £He GV QIS o et eendr A3 et repel
the invention relates to a nethod of nitorjn
therpr SH¢le sHTBENRFER RENETBREACT i irﬁﬁ‘éfsolﬁﬁdéﬁg%%néhe trolley 11

treatnent for breast cancer, the nethod conprising

to lggieatw/ni ng whet her at | east one allele of at |east
one pol ynorphic marker is present in a nucleic acid

- ssap@isonbttaiongd permmmente nagdéts :ddealitadrion nis ojeabigdpby placing
dat aset derived fromthe individual, wherein the at

permla@ast RRBePs| HhehiceoBhkean bsd selseppritd kdaTtromagnets on the
rsl 41679 (SEQ ID NO 236), rs4415084 (SEQ ID

rai N%.Z%%m and E@l@é?‘sf@ {rsﬁﬁ%ﬂlgnw&ég@em@ﬁ&ml@ﬁéﬁs I thduce in

i nkage disequilibriumtherewith, wherein the presence

rai Of6 te{i%% oﬂg‘éﬁg{s o&g%t%%lkg | ?hé&:ls \ﬁegggf(%t iave.cegzzliﬂfg magnetic field

reat men cone ein I n one
.. enmbodi nent he treatnent is . treatnent, b ur.ger ,
VS TRRPRont “by PadPat | BRCLREY aBy. Dor il Paa NeTl By d¥gy reruLsion

adm ni stration. _The invention also relates to the use
makest thH Ol gBnU 8YHEESprobe in the manufacture of a
reagent for diagnosing and/or assessing susceptibility
t olbridasvinshriveten nl &dvardid Hei VidlpaPSethePEpRtidme 10 case of
probe hybridizes to a segnment of a nucleic acid with
use rifchentdtde Boadtientsn,ashs etsedotédhrionoginyi sopeesfraBED e one that
NO 1-237, wherein the probe is 15-500 nucl eotides in
proti@Bgtbr kh8 reghteid wikbetkientsrodgheppmehent siaghetd thét can be

to about 100 nucleotides in length. | n certain other
sumfdPodi pent S, t hepr obendysrabouty 2QuberahmbtSP solencids. The
nucl eotides in length. In certain other enbodi nents,

he pr.obe | 2 0 cl eoti des i
con SRR, AFSREr on 3T 5 P el BT TS St er t adabls o the
nmedi a, _ | ne aspect, .the invention relates tg a. . :
exollEdP U off WHIFCHOTR LSE op edsPhn IFAEREITIgF FOPOMT Wagh magnetic
one pol ynorphic marker; an indicataor of the frequenc .
levigitaen | kasraneechl Méftée B acglad |lé1a§?t%ﬂe belSd, togéther with
pol ynmor phic marker in a plurality of individuals ,
the dicalgaosed whieh Bneasy eawespiomna@ndnthiaygiiess slurgent mroduction,
frequency of the | east one allele of said at | east one
is ¢qralayned.phi c markers in a plurality of reference
i ndi vi dual s; wherein the at |east one pol ynorphic
marker is selected rsl 41679 (SEQ I D NO 236),
rs4415084 (SEQ I D NO 235), ang rsl 219648 (SEQ ID
NO 237, and pol ynorphic markers in |inkage
di sequilibriumtherewith. I n one enbodi nent, the
pol ynor phic marker is selected fromthe markers set

" o A~ ' o A~ - " o A A L,



susceptibility is characterized by a relative risk

(RR) of less than 0.8. In another enbodi nent, the
waole@sa2aest susceptibility is characterized by BCT/IT2008/000089

relative risk (RR) of less than 0.7. In yet another

enbodi nent, the decreased susceptibility is

characterized by a relative risk (RR) of |less than

O o, 'Sl SULES oA Bl By et ST ol o5 L hagnerc
O 80 0.79, 0.78, 0.77, 0.76, 0.75, 0.74 73, . 0.72,

LeviGanain.0 17015 AL SE o Lo BVt i bedevsr L1 e the Todules 5 of
invention,. The invention also relates to kits.

the m@dswhte@pbctmthh@hﬁeﬁlﬁenta dhmaF eFatleg buse ot R t@%rthe air gap
assessing susceptibility to breast cancer in a human

betvieadi thedmabnetshefkihe conpiesiongnd edgentslmecefbaryhckds 16, that
selectively detecting at |east one allele of at |east

are @Re1RABIPrRRIcc temNkepi e tebr simsape Hpel, 2for ekan@be,i Bimilar to
t he genone of the individual, wherein the presence of

the (h€e@l gt KRSL oBNEn&llsehe b8 ﬁ@'t%@ilé&% afl ikngf easedl on classic
SUSCGp%IbI|Ity to breast cancer. | n another aspect,

main rgliéﬂ'\éenﬁu%lgﬂohglia% 1&951 kﬂ Ja%% %%%Sbﬁgn netlc lev1tatlon,

Scept 1 bi east cancer In a human i ndivid

t he k|t c risin eagent s fo sel.ectjy det e g

the gaipcradd gngarélqhg?é%rfegg 1B Po onlr?r"tq)ér/ep :‘%c %@ar\% described
in the genone of the |nd|V|duaI mherern t he

ClasééFyrﬁ?rlghl Vifr KUOLE S & e TR PV GINPRI (41678 (¥EQAHEprnative
NO 236), rs4415084 (SEQ I D NO 235), and rsl 219648 (SEQ

conﬂl@UB&Dﬁ@@?iﬂah@ magiedis Fail-i nkage di sequilibrium
therewith, and wherein the presence of the at | east
onevealyl ebéulies 9 ndi cabi vindfsyateust et itidrefyra cdwippest with at
cancer. | n one enbodi nent, the at |east one

leadRObydiRhi &y Nar keroudh Gel@ctrd rfodane the raasketes setat least one
forth in Table 12, Table 13 and Table 14. Kit reagents

Mgy R ohe;erbadi g@”&lr%% ISR et ptLAstis PNe t68NhdAUBYSS can be
raL% |gonJ%Heot|de t hat hyb??dlzeg t% a fragﬂent of the

equl%gfeyn%lrtpfl E@gtg g"é’fcﬁﬁggnﬁ?@{ Iwzlll OJS nnt e%?c%'r sOB§ and/or 21

rises a st _.one pair .of o onuc otld t hat

and h CEF2E t O%pg vird ?arjﬂige%f&aga%ns g entrOpes 4, are
obtai ned fromthe subject, wherein each

plagsdi gbnerRIBEt ﬁ@réocblmeﬁerceaﬁlﬁtt SIYEEPYHEG 58RI BGyLgepyrith two
anplify a fragnment of the genone of the individua

trolleas 1hclondest ondipbey medpht srauinbed eiifht g@nponents that perform
pol ynmor phismis selected fromthe group consisting of

the tdhergplopnoephiicenenasorgedt nedover Tabbes ch2whidh andchel 24 and 25
and wherein the fragment is at |east 20 base pairs in

are Y186ed,| oA RE-rERBESE NeAte Wduadol i gonucl eotide is
conpletely conplementary to the genone of the

i nliyi g L erangther 5”@9&111@%”%1 t Ben Kickaddir t B€r a rail 6are
cont ai ns uffer and enzynme for "anplifying said
reéﬂ%gfnt In anot her enbodi nent, the reagents further
b Yse a label for detecting said fragnent.l n one

rﬁew eMm i men t.he kit ri
- 161 |C66ﬁu%€ Br 8%%Sﬁlﬁafajrls€? nﬁr %i%]()leﬁfug‘r? ﬁrﬁgg‘gtes on the
in length; an enhancer ol i gonucl eoti de probe that is
IalkﬁbﬁYS“%@@ aticamesth gdeeln Yergent7and an endonucl ease
enzyme; wherein the detection oligonucl eoti de probe
- ispeesti cll ise hybriadgneesc teia Fi r She segpday & Erpmslates on the
nucl ei ¢ aci d whose nucl eoti de sequence is set forth in
raiBry boneeot SEQdraNdit hadlddts and/avhelectrdrhgnelet, eekploniting the
ol i gonucl eoti de probe conprises a detectable | abel at
its 3" termnus and a quenching noiety at its 5
term nus; wherein the enhancgg oligonucleotide is from
5-100 nucleotides in length and is conplenentary to a
second segnent of the nucleotide sequence that is 5
relatlve to the ollgonucleotlde probe such that the

. ey .



di sequilibrium (LD) between two genetic elenent (e.g.,
pol ynor phi ¢ markers). Certain nunerical val ues of
w0 bega202easures for particul ar nmarkers are i ndPCEIT20€8/000089
of the markers being in |linkage disequilibrium as
descri bed further herein. | n one enbodi nent of the
i nvention, |inkage disequilibrium between narker
[.e., L es. indicative of the markers being in
HBQ“FFH%&631{%§ﬁ§&uP¥lQm;PE is defined as r2 > 0.1. | n
anot her enbodi nent, |inkage diseq ibriumis
2o 3 5ol & nErntabts dEhts b § ol JHaNbLHe rwkeeles 16, such
definitions of |inkage disequilibrium such as r2
wheeQs 2B, are tntgrgaced te pheggempiningpopart of the mpgule F of the wind
0.5, r2 >0.55 r2 >0.6, r2 >0.65, r2>0.7, r2 >
syst@m7b, fio2 exPBuBe tRroudd. Sﬁgingz son@p_l@d o) par@_lggl, wighsdampeners.
0.96, r2 > 0.97, r2 > 0.98, or r2 > 0.99. Linkage
The BbsERUB! i Hrinepetare ishockerababrbenbodi nents al so be
defined as |[D| > 0.2, or as |[D| > 0.3, |D| > 0.4,
| Bd a2rhRs pkgnlou%l% s@oatle@‘, |it>10. dosdiBlE to @i8idd Bh wheels 16
0.9, |D| > 0.98 or |D| > 0.99. In

with® %ﬁ%é}i '%h?nppé:ﬂ {%&Dif J.é 'ea'hﬁg%dd' whaH 'al fngcﬁdllémS' §nt§83fthE‘§éj groups.

n crlterla of r2 and |[D |, such as r2

| Clhe i.ha 0 al
The 2'9‘3%&5 %’6 Dg%ﬂeongl pOSSI & gﬁl& wéjf(ﬁ[b% s%o%e I@erc%? %%F placed
pr esent |nvent|on,"|nclud|ng g{t not ted t(%@
pem?ﬁﬁ{@élaiforw%%sae ‘dar abRRsEr §°8 gUIIBH‘Fpl ntﬁ raydier, supposing
BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng and
thatotherradbf ectlay Peat BPE52AHAL apARSy abR& SofThe
invention will be apparent fromthe follow ng nore
- whasld ddl apltiesconpti borigonpakfned erfodiuppatts the mority of
invention. FIG 1l shows a map of Association Data on
the BRbR2Idf omwdighteel and 1 Cohort. The upper panel shows
the P-values for the association signals derived from

- w‘h@@lé hleupd nanap3Q0 vdak a1l pride Leel andndecohiottie obdial force

1660 breast cancer patients and 11,563 controls,

l, ot t 4 hysi cal |ocation (NCB
tov%18$d§%2?ﬁ£®hg E?gﬁgﬁgg f%ﬁ?f%e key SNPs deflglng t he

ui asses in_t Lon ar d

- %eﬁﬂ? IB@E%W%aﬁb| CELErOM i P & o%é ‘ s 5¥S th8 Terolley 11
reconbi nati on hotspots, chronosone bands, exons of

ff@kﬁﬁ%ﬁ“ﬁ@ﬁ@% and reconbination rates. At the botton1are
plotted pairwi se r2 val ues derived from HapMap Pha I
| Bl & téeensesagr. ofh&hint Brfdieny obf wltl?féSdé@s Pstrolley 11 is
proportional to the nagnitude of the pairwi se r2

keptvahuehe Resonifi nati oahiotspetrsvearid ngesoyriheate opt rdgresling. Such
are derived using nethods described by MVean et al.

resi2@04s (sereih ey JoonBEFAINGEDR HESERIETIHANeCEo Title ENANEI €Ll 6. In
The present invention discloses polynorphic variants

parﬂ@QlQLaplé%t yResibihat, Rave.peen fiaupdstdike rasgare atied rail 6 so
Wi th breast cancer. Particular alleles at pol ynor phi c

that &5 K 853 }m(?% {oﬁﬂgf@ 'EB’CS @Legtlr@lv e SB eﬁl’i‘atf %@d axul b@ “embraces” the

assocCl a reast cancer. Suc rkers and

hapl o YR re. us or di ur poses
Lowgrat % gft%Fe&Fe 1 %%ugqF' %%HQS ’an%itp §$ %%% gf to use a
predi cting treatnent progress as described in fu th
CO“‘TEPé‘t A L nerF n SXPIR ¥ et Eppt | ETEOASL B THE LB es el atfange the
i nvention includes nmethods for assessing response to ,
whedlsea$tore gheetraHevapy 35y thak ey sere riGEAS | ambrace the rail 6
utilizing the pol ynorphic markers of the invention, as
(nowedhbwasirkichs Figrureske. i n t he net hods of the invention.
Definitions Unl ess otherw se indicated, nucleic acid
sequences are witten left toright in a5 to 3
orientation. Nunmeric ranges ngcited within the
speci fication are inclusive of the nunbers defining
the range and include each integer or any non-integer
fractlon mnthln the deflned ‘range. Unless deflned

o, N - N



Sequence conucl eoti de anbiguity as described hereinis
as proposed by I UPAC-1UB. These codes are conpati bl e
wWoRaR/124287 codes used by the EMBL, GenBank, andP®/R2008/000089
dat abases. A nucl eotide position at which nore than one
sequence is possible in a population (either a natura
popul ation or a synthetic population, e.g., a library
of _synt het i | ecules).is re - 0 r el S
ST Ho e s Fa TR Aquptelnpidiliely,C Bl SRS Aeels 16 are
refers to a segnment of DNA that differs fromthe s
ot (RFeT Qi SoDRRA ROy KeP AT Ak G| PRortaRL helepE , axe Joined
as defined herein, is a variant. Alleles that differ _
in tredheyhel eferent ecare rpetest ted the akovey glpkprd- Such solution,
alleles. A"mcrosatellite" is a polynorphic marker
alsct hadptieals imutdiilphe tsmmbbortepeatsiegf miyrs esaphidttyaie t2wegsystem.
nucl eotides in length (such as CA repeats) at a
part icedbapt side,of mavhécir tdael nenbere efirr egedtetivengtieynets of
varies in the general population. An "indel" is a
the GRAIPE £ 054A of1 ROLYAYRAL SHF CaPIasing asSeBdemely reduced and
insertion or deletion that is typically only a few
ther'r%g% eaOtn'ig}quils%nghatAH{E)PQPé @t YRE rai8Se ARREr i PRINREE.] Mnis is due

ers to a segnent of genomc DNA within one strand

of DNA that is characterized by i £ hnat i
bottgo Ao 'ee dFERnGLd 51 SRS e S ia For Gp) 61 g e present
~organi sns such as humans, a haglot € Co rhge one,  dules 5
invepspper 39f EReSaityPeIansl PRPEY PoHrSWACASPOIS B phiiCh moduLes
marker or locus. | n a certain enbodi ment, the _
are haplecype cBn EBAPAILEE tGBPBIY ndiee &N &1k, ithrke #ivisable to
nore alleles, four or nore alleles, or five or nore
provabkeltbs. m@ibeetier mevsiustapt ituolieys' , 1hsabuscvithedvheels 16 that
herei n, enconpasses both increased susceptibility and
excldet€as edr SHsC apbididrict functhus ,ofpant ineuduae Polwynboythiconcurring
mar kers and/ or hapl otypes of the invention may be
in GBRLACLARLIT ke Pfc | BEIRASeGUSHSGABELDI bt Yoah, - Gor example, be
i'ncreased risk) of breast cancer, as characterized by
iden%&égi ald \éﬁo%ég%itg RR); ag{r%ia%g% 11hap,, A8 O orfS Alhssic rail 6.
odds ratio of greater thanh one. Alternatively,
t he, markers and/or hapl otypes of the in ' re :
PSS AT FET of e b Sl o Oe CBO b ey (iR Cehe rail 6 on
~decreased risk) of breast cancer, _as haracteriz%d byb c
which [BPabpdeas sk LERNFESS. t Rath SIRESEOE &Y GdGemPHiqtgohf Petveen @
| ess than one. Hapl otypes are described herein in the
classént exitl endtheagaeked radhe and the allele of the
mar ker in that haplotype, e.g., "T rs4415084" refers
t oI heldTt &brl edoe koépirar kbe aig44aB08hebesacef supperting wheels 16
hapl ot ype, and this nonmenclature is equivalent to
can "&8AAL5084 nakbkesaryT"imnghse Tof s44450844. shapdrisdpnoifer permanent
allelic codes in haplotypes are as for individua
mgr{@%kgésm%{q@qicl stusPenddon CechhoTo& ANt ddoptind henitserthnology,
"susceptibility", as described herein, refers to the
gy ¢ 0 .
cne JeRe PR mbndiq AT A PR e Rt Yoo o er motion
i Sease, e.gQ., breast cancer or,_ towards being.l es :
con Ilgn?oapgsiqg’ter %%léer’t i &ft<ar st{c tehwgﬁe%]hsé a\i/%\?laggjs'én with an
i ndi vidual. The term enconpasses both i ncreased .
umeSEgePPRBIY i YORAE Udc rEadRas LS e pEF bPISSE)CS TRt e supporting
particular alleles at pol ynorphic nmarkers and/or
whediap|l6t gpesrast thae. | eRENtNEN Hergeder MDetP HERBIIN nipdpkes S and
characteristic of increased susceptibility (i.e.,
rail rcrdpased cdnek)inotomrasast Coaliteons dorchapasiiélez gordpp movement
arelative risk (RR) or odds ratio (OR) of greater
than one for the particular allele or haplotype.
Alternatively, the markers aneg/ or hapl otypes of the
i nvention are characteristic ofdecreased
susceptibility (i.e., decreased risk) of breast
cancer, as characterized by a relative risk of |ess

——r . e



be categorized as nedullary DCI S (Ductal Carcinonma

In-Situ) or LAS (Lobular Carcinoma In- Situ, or
W@e00en228 non-i nvasi ve. | nvasive breast cancePCHEF2008/000089

al so be defined as stage 0, stage 1, stage 2

(i ncluding stage 2a and stage 2b), stage 3 (including

stage 3a, stage 3b and stage 3c) or stage 4 breast

ance I.n.the present caontext, ' t My 4G

of FROGHEe oy GPothes B S pRORO DR of Loy Bt e angaes
and al so includes any other clinically appljcab
sUBShERBYYAFERT of YHEBASE 3BnER? .C%ﬁ@n?%ﬁﬁnogAFﬁle éiog%?s 5 of the
Cancer", or "All BC', refers to all individuals _

winddisugrros éd uapd KT sasevarangefhe Higes of Mt MBEF umhe wind system 1
Predi sposition" breast cancer or "MedPre" breast .

is egahged, with ens tecayesibplsenvey Be fof dncbasedulgngerTheThecovering
definition of this phenotype requires that the proband

systbl {4 Idreratadigansdone at tdstf ohd awilngdcidaflepipe aThed to house
proband is a nmenber of a cluster of breast cancer

therS35€s GRRIAI LA, 33 06f I eAff ected figlsatdesesn the Nrécovering
genetic distance of 3 neiotic events (3M. The proband

syst%%s%@@%on? RO n%fsge &HpPal! 8l LA W LHiRNSMs BREthe wind

omwas di agnose en aged 50 or younger. The
proband_is a nmenber of an affected.paif. r 1 Wi £ hi
systefy oneTdt \ﬁﬁBﬂB{%édiisé@ﬁ%%séd%w (fchulg s%ecoﬁ%lglp(fl |%rcrlarlyrp Seder to
tunor of any type. The proband has been di agnosed with :
gravi t3ekdRd L pr iGP8EY. t WAOR dfCahy QW?peWe?éEE'té? L“ﬁﬁltﬁﬁélevertlcal
Primary Breast Tunor", or "MPBC', as descri bed herein,
traqtébereonponeas ey Wwher kites Peadhousiie thei vwty CRlinptllj gomponent of
di agnosed in addition to the first breast cancer
the dkaggOsPs,giard tehecomiribuhibers tonfsuppedtipgt hthe weight of the
clinically and by histology t o be independent primry
recdvdDES syBblsd By St A tanesisley tordeibaethembbylé 5t heé the wind
first breast cancer and occurring in the contral atera
hpsh | a - e EBE il @l by tHeStreEyvEGaEeSystems 8
Syg%%lnF%%“%kgg g%?%%?%é% %erein, isg?efined based on ?hgl
nupber of .relat ffacte j a hat
ek TREE A 0 § e s B e M PR R, B Mt ©
1 is, assigned for each affected first-degr bve, :
the yegtiepl é’g‘&ﬁ GPREOERY %é&g’ﬁdkjd%egsr Ge P e |e\?/1§, &?Hg%lf\%Sthe wind
for each third-degree relative. The total sum.thus he whol
systsht Ai ARRFASPEr M APP RHEY SYETR iveS PhpreentlSiirg: the whole
summed fam |y history score or FHS. The term "estrogen
weigheceptidre pesdening brvsasts dafests orofhe ERIpSshti ve
breast cancer", as described herein, refers to tunors
deter shsedof oube pbdsit isiegier testleygell réveptagh. nagule 5, the
the present context, ER | evels of greater than or
rec&ahg t,s16mf groly aEnand/iaed ap ichuneililey otherikcato the end from
observation of greater than or equal to 10% positive
' | rdsCang BBy BR.RO8E tinke ki BE£ast TEaNERA that the
Whu?ﬁgkgdg5ssngt§#%${??? t he %riteria of being ER
osi.tive 1S f rej sc" tiye"
reo b o B PR e R o R iRl g gk systen
.receptar positive breast cancer”, or "PR pasktiiy
8 lBh@E%F%EEQd%F¥PrE§P Z@SV@Be&EhSFgﬁﬁfhe?eEggg'?% ?ﬁ%%?gre 12 and
determined to be positive for progesterone receptor.
possiliet iR @sEhtoneshtesqls PR FRVEFEeHogFRATEF YT dopySten 8 that
equal to 10 frnol/ng and/or an i munohi stochem ca
traghsenvatdoodapy mgriéater than or equal to 10% positive
nuclei is considered to be PR positive. Breast cancer
t hat deescaated Gl 6f ldhet hendcsiyseen d efe bwiungpfRwith two trolleys
positive is defined herein as "PR negative" or
"progesterone receptor negative". The term "chronosone
5pl 2", as described herein, ngfers to the region on
Chronosone 5 between positions 44,094, 392 and
46, 393,984 of NCBI (National Center for Biotechnol ogy
Information) Build 34. The term"FGFI O' or "FGFl O

o Y M p— "



that the observed association signal is nostly

accounted for by markers rs4415084 and rsl G41679.
wWapwsa2@fe t hree known genes of note in the reRCDIT2008/000089

identified by the present invention as harboring

mar kers and hapl ot ypes associ ating with breast cancer.

These genes are FGFI O MRPS30, and HCNI, along with

he poorly characterized ge 7Q. .

1 B MRsso EER At oG angefar kitRg, o oven
an involvenment in breast cancer predisposition._Thu

CrolEert Ol S5FbG (68 PRS- HOFHATSteRBI YO o thav &l apriditcpre Placed
the breast [Howard and Ashworth, (2006), PL0S, Cenet,

at @ loedt 2PighinFOFGRRD tHhes TBERYPLLADI SHSAERE dS sH: BRRiggahanted, to
I n nouse nodel s of breast cancer by MMIV insertiona

minimitagene siesiahahdGRIpDossd over tlexpropssed Whemr B dvirgoesystem 1
of human breast cancers [Theodorou, et al., (2004),

oper@ae9ganepa 23 cubi,7-ths] reddve r B |s@Psgeme 8i srsegianat@diith respect
fromthe main clusters of association signals by a

to theCMIRatd 0R18eL SRRk rasoMeY ShokeYn g BBt Bar in FIG. 6 and 11).
controlling regulation of FG-l O may be present in the

Suchh%?gm neLe éﬂ?ﬁé&r% asspgiatdronssignal 8196tdrrolley 11 for

r
ernati vel vy, e association signals may be in

[in e _di sequilibriumwth. pathogeni L

s PR Thel FOTOGEne | FAerT T The nREesD anac e dhe socondary
known as programmed cel| death _protein 9 (P .

railgndogfe 'P4CH FRSc KORAHEAS P8 Bgs%‘f%orgffb‘{uﬁ;%. r%%(?véermg system
gene is the mammal i an counterpart of the Gallus gallus

8 tyawvelapoptotic protein p52. It has been shown to induce
apoptosis and activate the stressresponsive JNKI
patrhisayndentimnfedn ghecedd ©f e opr breitmoappesads £ each module
function in apoptosis atleast in part through the

5, thel edd prtthvway dfStiRe sicodbring E998jns BGene, r208sed 57 66¢ler to be
Carim et al., (1999), Cytogenet Cell Genet, 87, 85-8;

ab1CvHate KOG eneld aboth (200de EBRokeilt 01482, ad66idOthe vertical
Al t hough 1t has not been inplicated previously in

b  £hdiS 4l . ation
planselrjgg‘gé% C&ﬁ.ﬂggggfééﬁ_lltgyﬂﬁ/%ngeé&ﬁtﬁ g%lgfp%%egglrl@’\%%r tions of

enetic vartants In

i.nvol ved in nodifying, breast ncer ri : S -

che LR=of S GRS T Tt Rarer o S 21058 St EHE FerAg TArtievlar,
| ocus on chronpsone 10 confers risk of breast cancer N 8

by ¥rraBreing) Chansamtied gl (e uPHt Wrﬁs]soo@Fa{%ed THEPRSERY Systems
positive tumours (Table 10). It was al so discovered |

with hrespesssoi Bhd bart eontsil2pbBeg dwa bR WPGhi FiC gREXGon of the
node positive than node negative tunours, and that the

kit@ssyciiat iien posssbreongerplboe theli wirgmalesdwpt htlae f ayfitieps 8 at a
hi story of breast cancer. Assessnent for markers and

heid@PkRiY ResatThe nganomas; beailengetivd hin peputatssamyg iisne for the
not identical when individuals are conpared. Rather,

kitd® gENQR 1eXfhdA tﬂy%@cﬂ,ue:!ﬁ@eki@si abiddritynpetMREeR higher height.
I ndi vidual s at many | ocations in the genonme. Such

Dur%n(aﬁr ;E’ﬁér °E§t$§‘ §eg%é%%98rﬁ{ge SRR LYs § ﬁfcﬁéf%%t ,Opa%,% 10 of the

norpni sns, a there are many such sites wthin

each genone. For exanple,, t human 0 exhi bi :
rec%‘?cf&@%c%\y & gt’r%naél\%ﬁfsghtoogcg\ﬁr r%%alg{%g?aég;% teégr?/ﬁ%%g stem 8, in
base pairs. The nobst commobn se%uence vari ant consists
ordey t@aE@%}éF?”a? iSRSV B % SEFRJIPETBEE ‘posi tion in the
genonme, and such sequence variants, or pol ynorphismns,
ar Bhe orapabalitic af edesiengl eaNucH qfi de TPEPYRIDNBhiSYRESM 8 to be
("SNPs"). These SNPs are believed to have arisen by a
orishtrgl €smuoabimmhl ®rerdxamphe, therefkdng thedeasly eone articulated
usually two possible alleles possible at each SNPsite;
the original allele and the nutated (alternate)
allele. Due to natural genetiyg drift and possibly al so
sel ective pressure, the original nutation has resulted
in a polynorphismcharacterized by a particul ar
frequency of its alleles in any given popul ati on. Many

-



pol ynorphic site. The reference allele is sonetines
referred to as the "wld-type" allele and it usually
WO 2008h2e8h as either the first sequenced al | el BCET2868/000089
the allele froma "non-affected" individual (e.g., an
i ndi vi dual that does not display a trait or disease
phenotype). Alleles for SNP markers as referred to
7 oin&f eLle €] @het Jie egésc?fg t‘rAl‘e h%l%%“goé %@%g%%fr}(%’ ggg uerﬂg'i b part 10

at the polynorphic siteint assay
ol lows: 1=

all el e cod for. SNPs used herein are as
over A,unezz%tjfl:%gt%éﬂ e 9pet(|?1§8ﬁ‘%§ k? | PEF TN Hherare wPpgs 31 each
howevgr realize that by assayi ng or reading the _
ConslFsIBsT t'e PNA'StTaRte YHE2bF ar §2 41ingpe teaivhe nrecovering
each case be nmeasured. Thus, for a polynorphic site
systemp§| Yot Ri eherarkéeylathdr ininér P z ddeby hyrdrAnGic cylinders 32 are
pol ynor phi sm the assay enpl oyed nay be designed to
actuajpdcibl/i ealhlygraletiectsyshen pdeisenc@yofthenemart bedtrofl thetem. As
two bases possible, i.e. Aand G Alternatively, by
altetesigni g @z ags@sulikatclsnales gnedet 9sdgbesioibhes use linear
opposite strand on the DNA tenpl ate, the presence of
electiriRe &AMLEMBRIAN ¥s PERES sHowdNen Q@@ﬁ@@re@? asur ed.
Quantitatively (for exanple, in ter of ‘rel ative
r t§ kt)h’e ﬁ\gtﬁﬁtelscgl o] ﬁtzlgl Wg?g&np% g.‘pet ?equglﬁgpef({ %[J]:lch two trolleys

nmeasur enent of el rand (+'s or

strand). Typically,. . a referen sequence s referred to
= f?%r@%9%é¥¥£%ﬁ|§r $BHuERR ?YAﬁﬁeW§ Ct h8t taFf PBFLSY diflge of the

the reference are sonetines referred to as "variant”
TeCOVEI LY eYSTRM & i18n CORBiFdRER, tasthts b etBRh, 17 ehelf 2ltle to be
~a sequence that differs fromthe reference sequence
orienfgg ¢fs thehershiesed s wipstoean aff| thesiamtiaurlatatll whies &t t he
pol ynor phi ¢ genetic markers described herein are
VET ithet sind/avisaah sl carordiiqude tihanpgesenthainvahf et i8 equipped
pol ypepti de. Sequence differences, when conpared to a
with RebengiRece rbuTdeatli ¢er S R68u1 C &) ianﬁ%é&%léhémodiment of the
insertion or deletion of a single nucleotide, or of
wind MBffchhan QRge nuph@ot idecneesylhiag i Brd,f e%npchsal%! Mo is not
t he change of at |east one nucleotide, resulting in a
Lot 1 no.acid: the change of _at
S R e N
remat u stop. codon; the deletion_ of several,
pe Olﬁﬁ%’f%"tot ffg%s?“flecggﬁ‘f%gmﬁt ag d@]aa POROBT OFRBNBYInsRR Pe placed
, am no acids encoded by the nucleotides; the insertion
1N angebyiRg 8f e EPaPVHLIETedYite8s @udh &S biystaBRiairigin, making
reconbi nati on or gene conversion, resulting in an
the whatersvigpenoh dflet he bodimgnsehudise of thiseadbmijment, the end
frame; duplication of all or a part of a sequence;
part {0 arfspbsi teaverdng syseans angenesd cefiven n yelreatidngg e, through a
sequence. Such sequence changes can alter the
systepOLMPeRbbES LT 0gadabyict Bl THéel8l C1aGiHd i sFORe eXRIRI Fecovering
if the change in the nucleic acid sequence causes a
systeh! @M SR fbiet J@@ B ! eﬁ{gcf,t tﬁ@nmér%%ﬂ%e' ?ana o%laﬁpg&r_lor&gh the
t he encoded am no acids, and/or can resuli I n the
gener-aL 0 r r t op_codon, causing
Stretgenerfg ﬁ(l(;gnleo%tgx&ru%%‘{éa etg’aéoﬁu%ﬁ%ﬁ d&: Alternatively,
% polgnor hk%nlfssociated,mﬁtﬁ a disease or trait can .
& §° ?ﬁﬁ&%& a8t RGBS H- NS r tiRdRe SnbE| EbteSdésduring their
{i.e., a change that does not result in a change in
recovenp N ntPd $8Guentdst Siach of pehsy nprphicsinganystfams 8 is
exanple, alter splice sites, affect the stability or
preferatdiys gore-sbBpa®iNmd, onest Mar wuske aftflect etides the end part 10 of
transcription or translation of an encoded
pol ypeptide. It can also alter DNA to increase the
possibility that structuralsgchanges, such as
anplifications or deletions, occur at the somatic
| evel . The pol ypeptide encoded by the reference
nucl eoti de sequence is the "reference" polypeptide

Y



(relative risk and/or odds ratio)of at least 1.15 is
significant. | n another particular enbodi nent, a risk
W@poogt2q28ast 1.17 is significant. | n yet anotP&F/1T2008/000089

enbodi nent, a risk of at least 1.20 is significant. |

n a further enbodinent, a relative risk of at |east

about 1.25 is significant. In another further

enbodi nent sigpificant.incr e Jn.tj ' .| e
the ZERted oy S BP O AR RERe0H S Behel Syebsfiegfgtards the

al so contenpl ated, e.g. at least 1.16, 1.18, 1.19,
outletpqdget 22 and so on, and such cutoffs are al so

wi thin scope of the present invention. | n other

enfisdifmeat mn @fsipgareidagt thackd@se 2i Arppege jthahy the recess of

| east about 10% including but not linted to about .
the 158govalong 2Q%Gerabobt i25%c@Eseibl8S0% apeuatldsyy faboperforming

40% about 45% about 50% about 55% about 60% about
poss8bY¥e nabauénafi%s. about 75% about 80% about 85% about

about 90% about 95% and about 100% | n one

Pafld Cil8k 8FDEML MBfoveiSh I8 JtemdNE AT BESRetdlyl ic§Kindrical,

is at least 15% | n other enmbodi nents, a significant

i ncr 0 risk i . 179 . b east; 9 ral
but,I 1% g@%@@tgoﬁé é%du% %%}(E%(%gltgﬁ'f& L@ta%EOIll Pecstlsggr/é‘e &ihd structu

east o at | east east 25% at | east 30%

at least 32% and at |east. 35% O her .cutoff e

res oo I L | S HOFE by G He her bR ERRFT T od Fn ERe G gystems @
characterize the invention are however also . n

couldhpeehpiatedh an8rehdse SAFECAITSo Pt HP"BcdPetiyt fHeres) where
present invention. | n certain enbodinments, a

accesisgpi Fityannd| pertedseenth off JRtPE ¢haractdépized Pyogoh a network
p-val ue, such as a pvalue of less than 0.05, |ess than

for aBdind ese thelid wall®.3THe. QMmN esd lihagectign 13 4riangular,
(0.0001), less than 1 x 10 4 (0.00001), less than 1 x

keeph®gdard GBQRBRL kpateFHrt badbekvind @he k{:eB0Q0&R] pastags the ropes
than 1 x 10 7 (0.00000001), or less than 1 x 10 8

4. @Qe 0000Q0Q91) - oAVl afidriK PXO! SN RRIEnGRAKBIOr® avoids possible

apl otype of the present invention is one where at

.__l.east, on e f . | ga rker. or ver

s G S AL B0 Pl 905 0Tk RO BB recover
for the disease or trait (affected), or diagnosed with

SteR%he disease or trait, conpared to the frequency of its
presence in a conparison qfoup (contral), such thﬁt 1
t henpideseide SyPtehe mir RE-SBr 1hapreey gy Mearh @iy i sxpulsion
of susceptibility to the disease or trait (e,g.

and breeastrycafickites Thecaont Eedetyebup thagcerpghelng the ropes 4.
enbodi ment be a popul ation sanple, i.e. a random
sany eybtam2 Her genewalipppotatsipeiling rthanbitesr 2 is a component
enbodi nent, the control group is represented by a

of HOHBOfe BENEf Wheualsd whetar & giseasenfide the. ®covering system 8
i ndi vi dual s who have not been di agnosed with breast

Ctﬁ:l;l.% h wHER dLSeRsSS- EREeLLRRRI OF tHRY kiBe®NE occur, respectively
ande ogénent be characterized by the absence of one or

re specific diseg - Ia nptons. | n
WhagﬁgF %ngs %%?ﬁén??qiﬁgggﬁgggg%? F%é'control group is
characterized by the absence of one or nore., . :
di g%%sg}g(ﬁeﬁyFF%“ri ska‘fcé%gb?%. t8ucHS | RIETRE oy egFe can be
in one enbodi nent at | east one environnental risk .
equipRefor FORSHPEREM atiithe CRAVIEENFEAPEILYF 4B PP gpgon systems with
natural products, mnerals or other chem cals which _
whigr ehkneimd tsysedt edth ey entengplagied $hefaf fecquipped, disclosed
ri sk of devel oping the specific disease or trait.
in Ekbelouehyinconientdl Ivadlsknf petarts agpéicatsknf act §2006A000491, to
related to lifestyle, including but not imted to
food and drink habits, geographical |ocation of main
habitat, and occupational risl factors. |I n another
enbodi ment, the risk factors are at | east one genetic
risk factor. As an exanple of a sinple test for
correlation would be a Fisher-exact test on a two by

T T I e Y I o M



| ocus specific risk values - and which al so
corresponds to an overall risk estimte conpared with
wWo b@spapet ation. If the risk for a person is bBGSEHUI2008/@0089
conparison to non-carriers of the at risk allele, then
the conbined risk corresponds to an estimate that
conpares the person with a given conbi nati on of
. genotypes at all loci .to a roup of . i ndivi dual s who do
whichoFSIEErRGe 138k PG dPaEnfer & mgﬁ%, 5o thSCE P " "The
group of non-carriers of any at risk variant has the .
| cwesheektd it e@aeR slofaridi R8s TECEHIY n@ifl r pgRuLS1ON  systems 1S
conpared with itself {i.e., non-carriers) of 1.0, but ,
equibped anitdv er dirbliés kthatompanelares hor hewpopillat tbat @fpel 1t to
| ess than 1.0. It should be noted that the group of
tranB0&t< alridiees than cpotepbhairyy rteeoverings maktem e§peed aln yparallel
for large nunber of loci, and in that case, its
with' ehevaneeok Ssieor kgspandi nglpaisnat |systhes nafl buphitc @il Veys 35 of
nodel is a parsinonious nodel that usually fits the
the ?@%@s of ¢aMlexhEdids theasenably mekhse REviaki O single rope
rommultiplicity have been rarely described in the
context of co n hapt s f [ - '
1 of SbTr e e B e A Gary et ef e ey Thryeten 1 o
sanpl e sizes are usually required to be able to
the Gl i GL5eac %o PEEF " ear Mo U TER AT B BElevs 35 of
way of an exanple, |et us consider a total of eight
the yvap¢ ghesseraiechay esBeehrddStri bed to associate with
prostate cancer (Gudnmundsson, J., et al., Nat Genet
395881 +FcRB0AY , traudnaidSsof, kires 2t vaen theakitapet are next to
39:977-83 (2007); Yeager, M, et al, Nat Cenet
the 3264649 (s2Q0&) , 8 Amirdadoes i 2, ate ,arebngdd , irNgtarébhel with the
38:652-8 (2006); Haiman, CA. , et al., Nat Cenet

axisd Hrb688e 4AdRROTN - syeewang oftHrBege dreCipa@f €oPNropes 4 and/or the
aut osones, and the remaining | ocus is on chronosone X

- al,.-gunher it keal; YRIsE R GHTDI Nat i ons
R S e
cl asses are ver are til sihl. :
SO Bona-Gariei Het P Bty T e docstaant H po obtained
o is likely that the nultiplicative del appl.ied_in. th
Wit 366 6Tt TP PIE gBBLTE CORTY SO I Brat BEOVE] doff-ing the
conj ugation with non-genetic risk variants assum ng. . ,
kitgshaP tHehgehetReeNEE| fiRtases nbdbe clBHEFSS caFel dti@ining this
with the "environnental" factor. | n other words,
artifenésl oviaddtmorstgeietti shawvn rirs khe aricames) czam be arranged on the
assessed under the nmultiplicative nodel to estinmate
lendt@MBE Nedk reskverssusystgnsh@tarichenndre gedepart 4Ad The manoceuvres
genetic risk factors do not interact. Using the sane
are OYHULESY | V- RRPI GRfbBrodsh e 160y NesineE anesal bedreikic position
associated with a plurality of variants associ ated
i east .can b ssed Iakag iven bv the
s [ THe Nat T ST phenoRehan i i are driven by
reconpi nation, which occurs .ayerag f :
Sma%hfggggghépsﬁgPrl%u?¥ﬁﬁhegcﬁgﬁgiétég %%%ﬁ%?erggﬁgggﬁﬁsha“ﬂl“g
one way in which nature provides variations in
deviGEquence (and bi ol ogi cal function by consequence). It
has been discovered that reconbination does not occur
r afleR e | artifdcéehoriend rHuNER, JEWEIS 9% |Nglge recovering the
variations in the frequency of reconbination rates,
traireSubf i Kigebn2 silrbugle giheas dsfvihéghinr éadntiitnas ikassible to create
frequency (also called reconbi nati on hotspots) and
arti@irger =eg onswef Wiew nedonbithat iconvabEdquencyf, whe chites 2 is
are commonly referred to as Linkage Disequilibrium
(LD) blocks (Myers, S. et al., Biochem Soc Trans
34:526- 530 (2006); Jeffreys, AJ., et al., Nature
Genet 29:217-222 (2001); May, C. A, et al., Nature
Genet 31:272-275(2002)). Linkage Disequilibrium(LD)
refers to a non-random assortnent of two genetic

I T — I o o, I . - I



LD data provi de evidence for the presence of

reconbi nati on hotspots. For the nethods descri bed
woeosiiz2sa significant r2 val ue between genet i BCT/IT2008/000089

segnents (such as SNP markers) can be at |least 0.1

such as at least 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4,

0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9,

guar%r‘rl‘geié.dogh%%’saq{i%teg' ? 4are0r1 %% S:%I P f%'cg?feri(?rggéﬁ&ngg&

n one preferred e nment, the significant

r2 value can_be at . least 0.2. Alternativel i nkag :
di$Eq ?‘Fr?c%’r Pﬁrﬁ%%?sﬁ(ﬂ%%scéi 5%@%§Fe?%,lela§#eq§gpge i eagfe a slight
di sequi I i brium characterized by val ues of LD(L_?f at

breepgaatt gyopnd sig¥Rlaslro case (R 5catee Wing, alp 1oy BeRIntg: gie motors
0.9, 0.95, 0.96, 0.97, 0.98, 0.99. Thus, linkage

20 mghseonad iHedpunarematveied i CIArE| B | FrRbetieeRodules 5 of the
alleles of distinct markers. |1 t is neasured by

windCceysednatli an coiff ioi arntiforid Dy cfe@taigheobiedreattiat r)lows the
up to 1.0). Linkage disequilibriumcan be determ ned

kitekM &skB&@.human popul ati on, as defined herein, or it
can be determned in a collection of sanples
CORRY |, $hA%sthdinvi dpal Spfip ok nRke Ehadc@R@y and expulsion system
humanpopul ation. | n one enbodi nent of the invention,

of thgdbéﬁgeﬁﬁggkngge%gbég§ﬁﬁg!g'fron1one or nore of the

popul’at rons ucasi an, african, Japanese,

Chinese), as. defined,(http:// hapmap. orq).. | n-.one
st SSSARNER | SHBHY det e RIHET | ot ReRelyy |0 0o waites 2
popul ati on of the HapMap sanples. |n another ,
consg bR AiMPAECINID the BRIV REPHSTERReS YR thEpefdtoAnstgpd of on
anot her enbodi nent, LD is determned in a European
boarpopbkatnbdules| v ywdt thaowhed syisedi denBuch Ds¢lition implies great
determned in the Icelandic population. |I f al
advapohyemr phisnefi a1l heveepameiuwler @ ofdéheiwiald aystdre 1 is equipped
popul ation | evel, then every single one of them would
withngedih@ de donyeptigalsescsd s egeeatdlonnst bdhmsed to support the
However, due to |inkage disequilibrium between
rRA 14 | Laked RelyirRs PAhS Mhealiend system 1 will
ra“@?%%ﬁgfggE%?B%ﬁétgg%rﬁﬁ%ih reguges tge nunber of Y
I rphi sms .t hat need to [ nv ' d | -
cne BRI IR S hafE BT der olf el GEPRELEY doRsBts in that the
association. Another. consequence of LD is that n .
”mﬂﬁéﬁyﬁ%r%ﬁ?bﬁ?dﬁﬁinbﬂﬁ%?%ﬂh §6%P8??dﬁ5%ﬁéﬁ%?aﬁhg%tghe solution
the fact that these pol ynorphisnms are strongly
withe spe@ieried. SYSERBRI & 1RDedds Vhy OBEERS geARY gftf@aeg%%%e energy
the genone, and such LD maps have been proposed to
to bereperts fpamesiritiher thapping disteasel génedo(® schinally, the
N. & Merkiangas, K, Science 273: 1516-1517 (1996);
aerddpniaidss ofNtheetra@lleysPobctiNatwindc agsSen 1USA better, since the
99: 2228- 2233 (2002); Reich, DE et al, Nature 411:
aerob98a4 20010n -dukt thsthOwLslablighsdréhats mnyot present any

portions of the human genone can be broken into series

morﬁ?].f ’L?niigcgﬁi&lgq aiQJcQ%é(ﬁ%gblt‘Pﬁ%k%nEP& akdivRgs forf Q¥ GONERY, with the

apl otypes; for these bl ocks, Ii'nkage disequilibrium
data.provides |itt eyj den ifndi cating recomnbi nati on

sane S0 ey et S eI Tonard, 3. Ko\ Nt Ure

Revi ews Genetics 4:587-5%72%%Oggg; DaI% M eﬂ)al. ample
NaFitff e TEENEART 119 9:5758€8%7 B AGh1The GIPIRT | CanpPear LY | example,
Sci ence 296: 2225-2229 (2002); Patil, N et al., _ ,
contsdnene evizbqa lvirgedromaropbaged paRkor the efougd. Said containers
Nat ure 418:544-548 (2002); Phillips, MS. et al.
havéNat IBhepEepdaptedl3:t88Ro38Y dt2063F). ofhetwiar 8 oo kikesh 2. In the
met hods for defining these hapl otype bl ocks: bl ocks
can be defined as regions of DNA that have limted
hapl otype diversity (see, e.g;, Daly, M et al.
Nat ure Genet. 29:229-232 (2001); Patil, N et al.
Sci ence 294:1719-1723 (2001); Dawson, E. et al.
Nat ure 418:544-548 (2002); Zhang, K et al., Proc.
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The frequencies of haplotypes in patient and contro
groups can be estimated using an

W@ea2@ s on- maxi m zati on al gorithm (Denpster PCT/E2008/000089
al., J. R Stat. Soc. B, 39: 1-38 (1977)). An
i npl enentation of this algorithmthat can handle
m ssi ng genotypes and uncertainty with the phase can

hom?ﬁqééﬁeﬁ L% deL Lo apll '%%(/B %r&e%' 5'%%&981?@9 §PEshd%and can be

S are assu ave

requenci es. Usin keI hood a ach .

plackily SURAA vEhyBBORES] SOF ol eted Piindrteted o th eail 6. As
at-risk- haploty e, which can include the narkers

regagdy crliehEiNh&feithe Fecoyerdie Frsséehavk 4 thi gagrect to the ground,
frequency in patlents than controls, while the ratios

during ttheekitasqdereisryfarst ekl @p@lpaetéoass,e thssuerayerdng systems
be the sane in both groups. Likelihoods are naximn zed

8 arxepdeated yupwactds hahhobggot hresesiantht® corchespensiiogs), while
1-df likelihood ratio statistic is used to eval uate

durihdienst adshi 6@l pesiigni &1 canee.thEoréaieri Qf s;ytstémssle apd arranged
protective markers and hapl otypes within

almoSHCERLLBAE Ay 1 egi Bgrtlfc%ﬁa? X afmie reé%xﬁéylﬂg aB,dddblgoGk ap1e to
region, association of all p033|ble conbi hations of

perfgg{]o£\¥<9 ef%{ov elﬁ%%s \gl tggtgtﬁgl? Lfrggéfg{log oUgrhgr‘gc c:irlbc? a housing
conbi ned and ‘control group random'y
d|V|ded |nto two sets, equal |n S|ze to the orlglna

“Dve@? p of patients and controls. The marker and

| otype analysis is then repeated and the npst
Tgﬁu FoteaAeN PipaP LRt BgMeYEIeEd FYIsdét@ri Aéftinphitge recovering

random zati on schene can be repeated, for exanple,

systewves BPOstitabdyt elemrisir utt vanaedmi Hachl rdéstaribat ppstem 8 1is
of p-values. I n a preferred enbodi nent, a p-val ue of

hand¥éd @hrosgh Nndiceadl e adfaryedsil gmidri eatiateaskeT. @udhosctuators 37
hapl ot ype associ ati on. Hapl ot ype Anal ysis One genera

are 8PPIRRBNOH Oriaphet YR8 AN )tﬁbsrécfbb‘ébﬂﬁ% H5tBE 8 and are hinged
I'i kel'i hood- based i nference applied to NEsted MXdel s

both(%eagfr &f‘%&g‘ 5n§ to %ttréé:tu e@%hat%ﬁﬁtbe 3hdmae 384 through rcds

et hod s T npl enent In the program
36 1r1Et rrt}] kélrn eat eﬁ»lftm%%sghen%ou yérrg%;%hl % tk\)/\rcrjgi égr t%e iSecoverlng
eC|f|c |1y designed for case-control studies mh
systehel arpoaet <t BT deki P ﬁ%m Sy B Sips i af tuators 37, it
_ confer different risks. | Is also a tool for
is pestidplenge LD St podt sk thenremave,rlrrﬁaﬁmﬁ@ﬁu& KelkiiRg odhe nearest
estimates, likelihood ratios and p-val ues are

end talthel abed diatethe ysanwi hhigitte adi dhipth tshied BMidl goist lmd taking
for the observed data treating it as a m ssing-data

the pitablesndEven at hoiugbr| ineebhthoothd alireatresicsubased I are, for
i kel i hoods conputed directly for the observed data,

exampfH,CRyhavMe icapy i Re rt hecd Ak 8l MMt i20AydReS 18U dt@m driven by the
uncertalnty in phase and mi ssing genotypes, can be

smr{eldoﬁgr&n Ts;‘?itgalmve A’sal bgtaﬁrn\é% Ve,es'to' t %Hﬁﬂbét !:M[lrﬁgrgf it is

I nterest to know how rnuc ormati o een’ | ost

possg%ﬁfeo&:o the gétgrrogl?tgh?rblcb ag?%et nglgo uh%tﬁ)e/ S?l'geh%gtatlon translation
descrlbed |n Ni col ae and Kon éTechnlcal Report 537,

mOVerRIla PR "N SEERE P cand %9 Y (peoringt apiesenck, in order to
Uni versity of Chicago; Bionetrics, 60(2): 368-75

respeyg}y fRsidivaiieuche eakeeRsi a1l BECover YT PRATIESROMR AFukbEeS 2.
defined for |linkage analysis, and is inplenented in
NENMD. hdemringi mgegentir k@rsigssovi apeomd ¢dhe désemséng thwstem 8 so
Fi sher exact test can' be used to cal cul ate twosi ded
p-val ues for each individual allele. Usually, al
p-val ues are presented unadj4isted for nultiple
conpari sons unl ess specifically indicated. The
presented frequencies (for mcrosatellites, SNPs and
haplotypes) are aIIellc frequenC|es as opposed to



cohort. Cbviously, signals found in a genonme-w de
association study with P-values less than this
W@ 082028t i ve t hreshold are a neasure of a trUuRCEN2@8/(0089

effect, and replication in additional cohorts is not
necessarily froma statistical point of view However,
since the correction factor depends on the nunber of
statistical tests perf if. . iLgn 0 ;

shatt ik SHoFRT € BPSCU, o ST BB Gl S Dedengs Tk one train
case-control cohort, the a proer%a e §}atistical test s 8 on

3 of gnteh ghi (AT AICESS RITILOTSN Fearayl 475t GPTQITaRp Syt
test, i.e., P-value less than 0.05. Replication

the gredicesan Pon&osrexanene s EPaEaineAddytioRhandehseves ndpfheretore
cohorts have the added advantage of providing _

has asstifsapeait oftruheuss sodhatrieepedi divalthen sadditdroalth recovering
popul ati ons, thus sinultaneously confirmng the

systiefbt8 aln bbath ngeancdyleevb dbnghanviass egstentl .oFitdtdy, since the
overal | significance of the genetic variant(s) being

recdvEsiefl sl B Hv A PoRY LAt bgkedi N geRepRitfofe HHRSBEtS shape to be
fromseveral case-control cohorts can al so be conbi ned

conftee?Fgcﬁ ot\,% g%%&pmtp%%g%}:%% sSpaspEng 9ot the uRgerbyin@he one of a

ect commonly used to conbi ne
results frompultiple _genetic.a jatio [ ' th d
YL P ere 1S el CHER B Can Karerer B3Rt the o
Cancer _Inst 22:719-48 (1959)). The node| is desjgned.
part; g 0geRi-e wre hP® her 1SPEGat #oh %&*@r é‘“gs é%%li(%t Ty AT 5o Mot the
fromdifferent populations, with each_possibly having .
troldegi 6§ ehenteposul agid B PRETHAENEYSTHIM-t RaClyerferiering system 8 1s
variant, are conbi ned. The nodel conbines the results
longsadinaigyt batt tdnedeffiectdesf tbhbevadrirmsedonfehessampkeofof three
the di sease, a neasured by the OR or RR is the sane
partsh 38! onddoul aki gism Whi pertiibaldr dgueney 2ff, the wartisadp compose
may di ffer between the poplations. Conbining the
the rc%%@“c?f frham-sexerahg RORYEALd aRse has vehepaddgdthe third part 38
a

vantage that the overall power to detect a rea

is HdgLl yéﬁ‘%h?i?c%@a%& rbf“tﬁ@@ec‘o%e%ig%f 895t sduend &dh8s of the

increased s istical power provi by the conbi ned

cohorts. Furthernore, any deficiencies i.n_indivi -
reCRL §resSYF61 xéﬁp???ﬁﬂ?ggt%lqﬂwéﬁﬂgfd?nﬁ%%%nggo?gégég%%y and the
and controls or population stratification will tend to
othgyaltaAcBaBift Ifhéner gg&ﬂ@fﬂs LherihondPt I %IC%th‘Pt §r%$ﬁ& a structure
conbi ned, again providing a better estimate of the
thatt rire amdertoyilrey qpenedi én‘gf ekesed, RM3king sEE EFfOvaRNy system 8
Di agnostics Wthin any given popul ation, there is an
assuales alhat eppéstanct dével opangpra. dDsesisy of thhgi containers 8 as a
defined as the chance of a person devel oping the
platsRefil eeutk segse Sfartriayt anvestéppipgcitheediind system 1, namely
ti me-period. For exanple, a wonan's lifetine absolute
resﬁéc%lﬁvé’f%birr?%tdeQaESefa]kecof?n‘éndi Nr&dd¥er That kited @.S@frer having
one worran 1 n every nine wll devel op breast cancer at
ende%? rq%kg Or L, ectxg\/eelr'i/ Bﬂ;é’rea%io%),s l%hb%éé’o‘?z'eﬁ??ﬁé YeyRaas®€dre closed
y T00Ki'ng at very-l arge nunbers of people] rather
than at a particular individual. Risk is often
a98jt-esented.in terns of Absolute Risk (AR) and Rel ative
Risk (RR). Relative Risk is used to conpare isﬁg .
askbks i gr et hor 2P a3 Bk s TeYeIe s r ASRS E‘E‘et using movement
di fferent groups of people. For exanple, it can be _
occwisad foo wompace Bngrolplislapeapiivatofs hingtcehqway gn the Figures).
genotype with another group having a different
sucyenatypers kein aedhgémséicacylehdéry eatiigkedfby? ambadesaulic system
that one group has tw ce the chance of developing a
di sease as the other group. The Ri sk presented is
usually the relative risk forya person, or a specific
genotype of a person, conpared to the population with
mat ched gender and ethnicity. R sks of two individuals
of the same gender and ethnicity could be conpared in
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pol ynor phi ¢ marker described herein to be associ ated
W th breast cancer (or markers in |inkage
WQIR®84226T brium with at | east one marker shownPGEFEDIB/000089
to be associated with breast cancer). | n other words,
a dataset containing information about such genetic
status, for exanple in the fornof genotype counts at a
ertai n,pol ynorphi.c r i Ly
or (8 AR NRERR T e e B G S el fEeY svsten.
certain at-risk alleles), or actual genotypes .for .one, .
orVithr FEABFRESs, 2C4R BE &@Srﬁ%&dféVS%ﬁ% %ré%ﬁﬁﬁ?g gf which the
absence of certain at-risk alleles at certain _
recoyerifitor pritemiaskerie SHERAAbPNt frBepgsert: | HrentQdipys can be
be associated with breast cancer. A positive result .
adogited. arhearfiiast fadugion rmrisestslirelpepvadisgcithe eding skhistem 1 with
i ncreased risk of breast cancer, as shown herein, is
two irBdbeating esefteinbes iflodi gactuabdiiYom wnd thehefdst seteacs train 3
derived is at increased susceptibility (increased

of kitsh) N bresastcsaNC&Iuthon 6&idiakp eAbadimend Sl@fert hember of
i nvention, a polynorphic marker is correlated to

b f a fipr Jihe 1.
it S R R SR

co ati ons between at |east on I !
pofé?f@?pﬁ%rﬁs‘nséﬁge%rgalsﬁ ecq‘lalﬁ%%?qo wﬁtﬁ J%‘gémeef e%%%%%ﬁlﬁeﬁ?] grems 8 for
the table conprises a_correlatiqn for_one . .
cachpgPy Hpi SHETY HaPhar Sbmbbdement'es Fife Gogbpiers available in
conprises a correlation for a plurality of _
whigholly nearhpeshecoveradhole BEeFRsr 810 Fheef EasEACPRl! fesgribed by
| ook-up table that gives an indication of a _
railcar, r ehatdtberbetavwseh oat stk sncanchthr. eBgt adapté ey |, thaisr pgkution, a
for breast cancer, or a susceptibility to breast
trai®@ncer, ktads e dadenti féedieradt he a ndicovdualg fayehemitornr in the
the sanple is derived. | n sonme enbodi nents, the
othtOLEE R hGMtd ShERAIHed @Sicasst atistical neasure. The
statistical neasure nay be reported as a risk neasure,
sugh . tive L R : I [ QLcoverin
anf% %%t@a{ @8@ (\&ﬁ s%c%gen( R s &ﬂll?é?(ﬁ HER & 1RkpbARE Qkc g

S ratl € markKkers o e I nventi on,

e.qg., .pol rphic markers on 0MSso

Sys@%omgﬁ%%‘zégeé? oer t%emr?g‘? eesrg’ pﬁesg%{;évd&:l ﬂg systems 8 can
Tables 12, 13 and 14, e.g., marker ker, rs7703618

be pleand SoBA L TYEP0Y OB P sPDOABBEE t?‘&%f?ég@?& 8832tined by the
rs7716600, rsl 41679, rsl 219648, may be useful for ,

railk j6s RNA RRSHs ARFAVEARTY divE§ABsE i1 plirgddeshpete merendiet one train
al one or in conbination. Thus, even in cases where the

3 of ndreas2. iforr thks yeaisndi virdgath neadeer she srapebat i Y@l @riving the
nodest, i.e. on the order of 10-30% the association

kitdRy 8oy eqsigpdd weamtan sptdredt tomsiplThyissndr ehedupléhy system (not
comon variants may have significant contribution to

showN&nOME! ahihutdHK thPORIH ahien PNt kbl ablen RbeskeliSrsibly coupled
high), or conbination of markers can be used to define

and g@r%%ﬁél@é incgll/¥£&tlr'aéhem(%aixt?$.s§dopnkitt% _eongiloed rd 8K automatic
0 nar f

ers, 1s at signifticant co ined risk o

devel opi ng the disease..For exanple, c ined risk_c
Sys%?“a§%§§§ga Ba?gdiﬁ e%e%o%?pge?%%ﬁF?soggf ﬂggkéfsﬂgn?EXt to a

chronosone 5pl 2 and chronosope 10026 suchggf %ﬁrke%
recourend 19AGCANY her AR rQnSA RN AR t EARRE AR y fhen the recovery

markers in LD with either of these markers could be
endais $8§seePesOl hehatmerkee st lnBefico Scbpfidie FPERepPRgiasrain 3 of

cancer can al so be assessed together with the markers
kiteteszrateduenelad Sush @ neeker § of dicespdoie 2gder to allow

(e.g., marker rs4848543 or markers in |inkage

di sequilibriumtherewith), 2935 (e.g., marker

rsl 3387042, or markers in linkage disequilibrium

therewith), and chronosone 16 (e.g., nmarker rs3803662,

or markers in |inkage disequilibriumtherewth). Thus,

i n one enbodi ment of the invention, a plurality of

-



conbi nati on of various genetic markers, e.g., SNPs and
m crosatellites. Detecting hapl otypes can be
waecwsnpi2sshed by met hods known in the art and/BET/IT2008/000089
descri bed herein for detecting sequences at
pol ynor phic sites. Furthernore, correl ation between
certain haplotypes or. sets of markers and di sease
henot ype can.be verified using standard techpi qu
acva et AU BB 1Y EE bl 0 dap pop OF W€ £ of the
correlation would be a Fisher-exact test on a two b 1 g
follpyweng awidele| on SHREIH LY ehbiPhents, ST e e ht¢ e?%lp thg an
or haplotype found t o be associated with breast, ,
uncogphicer sy$teeny. themrdpes 4ldrel eaupded| 3aiedte Fhrabrain 3apf kites 2
Table 3 , the markers as listed in Tables 12, 13 and
uponldtarSERQ thDwiitd dy<227) 1i suponethe kitiesh? thadeadf kbviously, the
allele or haplotype is nore frequently present in an
autohfdiVisgyedn dorl tslplfiag dieastopancgreheatbeent @djs superfluous if
conpared t o the frequency of its presence in a
the RgaLt Q%} ﬂéﬁg'lv'ﬂjaéqu(iﬁﬁéﬁ reloh cwberekdydigg PEgseRee 8offor every
the ma ier all el e or haplotype is indicative of breast
modu(jf?n ersigre,a. §HS%S&{ ' v?ééel,t %v%r P{&ﬁ% QaNGRr -the Mvind system 1
ot hér "enbaodi ment's, at-risk markers i1 n |inkage
di sequi libriumw th one or nor.e rkers, f qund o, b ;
remaigy o %Féﬁl%ﬁﬂ?%?gﬁs CTEITER 515192%{ %:br@?‘}'ng&urré(rl ﬁé‘? & thar With @
~are nore frequently Eresent in an individ%§l aL ri sk .
windf gystisredstt &R erTq 411 Q¢ FedFCOETAPArdF N o° (tRehouse many trains
frequency of their presence in a healthy individual
3 of( 60T @) it whrerfeirhheheeppasasie 80 aFravhee teRfi RECITRRBY sSystem 8
is indicative of increased susceptibility t o breast
withCancartombt e astiout hdnesyseamodiorestowratinr ik Fignkes)s through which
alleles (i.e. conferring increased susceptibility) in
it ilsi pkaae1di 668 qrdol/BF | dHMrwkedEfORR Slicad®s tormaakigr srdiownd of kites
t 0 be associated with breast cancer, are markers

2 arfCORId S U NG QRGO ndTRES: A [3ebe LRAL 2 SiHEBAe dHLAU8MdIng system
present “in an’individual at risk for breast cancer,

compared t.o t fre . of i ' .
8. EAPAStak i SOEhS CURRRY S echPBlda, PEBPAIEREE, B cranslating
the markers. is indicative of, i ncyeased suscepti.bili
she1yieh BHEr BHnBRTE: Pty pOpUPR: Pon T 8 boRgrge. Systen. The

sense, the nethods and kits_of the invention can be ,
shelyes | i z2ag L8 Fo meaanpi gk PREIL AL N3y CGERBREIDRSOBEh Ry in order
source, i.e. any individual. I n preferred _
to adfibedi meuts, sudnesshai ifdbanding, astrrrar arditekaasf opprations of
i ndi vidual can be an adult, child, or fetus. The
the preseN3 bovieiddson. al so provi des for assessing markers
and/ or hapl otypes in individuals who are nenbers of a
t ag gt 2 POPUt AL H1RN. scIuE o drairgleteiepdl BY I phadihgl theneecovering
enbodi ment a popul ati on or group of individuals at
sys\‘;ehék8 of deyuel oRd ol dbseRsee HASEL QPeRtiNChaRARLhE takeoff
actors, bromarkers, biophysical paraneters (e.g.,
wei ght, BMD,. bl ogd_ pr.essure ral .h a :
anc (P! 8" phr areter e Ch. o ok ST T hinar O Slpy oo air
_of breast cancer, prevjous diagnosis aqf disease, ..
suitehhy | BLs £6r §¥BF ERfce” aﬁﬁ?yk*ﬁ%§t r YUy BEEFING contacts.
cancer). The invention provides for enbodi ments that
The iderigere fordPRFaidare Frignmegpecidint wge SDBgtodps, 2BipERed on the
as those over the age of 40, over age of 45, or over
lencdpe obf tBO, r&Hvegdng 65/stz0s § @n@@heomargga_uvgeﬁ epre controlled by
enbodi nents of the invention pertaint o other age
the JEQAIRS, cattdlassyisnahnviidualrseaged Ires$itchaan 8Bccstatle asd agile
| ess than age 80, |ess than age 75, or |ess than age
70, 65, 60, 55, 50, 45,40, 35, or age 30. O her
enbodi nents relate to individyals with age at onset of
the disease in any of the age ranges described in the
above. It is also contenplated that a range of ages
may be relevant in certain enbodi nents, such as age at

o o, o, o ' o " o ~ o~



The racial contribution in individual subjects may
al so be determ ned by genetic analysis. Genetic

W@e@BAt %287 of ancestry may be carried out usi ngPCHIT2068480089
mcrosatellite markers such as those set out in Smth
et al. {AmJ Hum Genet 74, 1001-13 (2004)). In certain
enbodi nents, the invention relates to markers and/ or

apl otypes identified in, specific popu l.Qns
handgé‘g%r BT the SBOve AR Ypéls ek fL’ﬁ%%jsocl nd?ﬁlzcegrtcan help
wi || appreciate that neasures, of |inkage . L
recogpEEUItEbEF M CLOF KaleSidve LBFPHEY &ﬁ?g?e%wlﬁsmb% is in fact
applied to different populations. This is due to | o
possdbi¢ eFenerasdpuleati birikils BoFy LoPws| Fidr efiCRukpp drivability of
popul ations as well as differential selective
kitepr 2sisutesradritabd nehenhiveed @date negikf f ey gheesedavebng wystems 8.
specific genomc regions. | t is also well known to
t e, REESO0Bf Skidunad rédottdiengr sydthat 8ertwaiis meskerk to place a
e.g. SNP markers, are polynorphic in one population
disaE La0l HRiARet BeScem NEoPHSAN SKidhkedi dutekhenait tvl tle end of
wever apply~the nmethods available and as tought
the P}f%%:r(g\lfen liggu$%stq_(‘é¥nl §%&4&§gﬁrvﬁﬁ%ﬂt ’flllé“{:%gﬁhof' JfNk@fYs @ ¥&Eses to be

nrb i on. may 1 nclude assessnent of
ol ynor phi c, ma

pol kers in the LD region of th .
ol B Ui FBRLS TR 5 PUBHCTTY T HrQob atkar &4 RREag, gysten mast
strongest association within the specific_pop Ia%'on. .
facithiate tHe adfisk Qhr Famt sraof t%eo“’gr’@%éﬁt % Wgﬂt i b% recovering
may reside on different hapl otype background and in

systeinf Beraat i ranquesed e Forn evamleus chufaRaPopfl dofenglaced on the
However, utilizing nethods known in the art and the

sideambketis: abctheripyesestteri Avend iion frohe dhvidént Tlon moaa #ee lifted
practiced in any given human popul ati on. Mddels to

almd3kedhct Jdrhechl absht sdn fior the easdtapancerecEiéngodle dbnding step
breast cancer risk assessnent is to provide a rationa

in J/RTEVOr & fiafnt hgs %\égkmﬁggintf’%ﬁsﬁﬁg t286 nedecrites 2 and
managenent strategies for all "women with the ai m of

add%%ﬁta I Qgr su.rt%'evxaécoggg%rgﬁt%&&éfn Qf obdde b8 DiARtELSK Also such

Irre mnimzin unnecessary

. interventions and anxiety .in at lower risk, R sk

4 535PEaT S BHLNOOr S ar ™ 5" oet I it &t e P SOl BY- o
breast cancer in an individual who has a given se% of .
coPgERIEaing | S Bhfiact ERF sTCYSTEY SYSESRS (1§ qfi SPeriites 2 on
prior benign breast |esion, previous breast tunor). ,

the Theolrbasésoanoer thatk thesessivensyshistel 5 Adste®éRARH| yith two
enployed in clinical practice estimate inherited risk

recdva@eli g Ss\pytenonsi fer i exgrhf ambly hict driyesThe theskkites 2 recovery
estimtes are based on the observations of increased

operddtgkn terdundi M dual sombliinprReyer nore close relatives
previ ously diagnosed with breast cancer. They do not

- ke ddu | ex,iRedi g 68 8L rUGhUrRS & 11 of the
t%%dgﬂgghgve t ge%ﬁfgﬁgrgﬁ?gﬁgv%%tage of not beinggiﬁie

. tqo differentiate bet. L nons;cag rdefs.af - £t
Wlm%éﬁé @&ﬁtﬁr%fgﬁg “%é%@ggdéféﬁig%%%?ﬁg nutg%i%ns.hbre nexk e
sophi sticated ri sk nodel s have better mechanisns to
the JgQL1GY tispecific fanily histories and have an

ability to take into account carrier status for

BRCAI
- thed BRERPSATAR | GHSIINSor SEXERS! e3¢ héCBratRd gnd, through the
Ovarian Anal ysis of D sease Incidence and Carrier
rot &siphrataren anl gorandh e BOADRORR)ertAnt bhg otpcevering systems 8 are
2004) takes into account famly history based on
1iftati vpehials pedtitgreand topanedirass at piragifighnt he pedi gr ee
anal ysi s program MENDEL. Information on known BRCAI
and BRCA2 status is also taken into account. The main
limtations of the BOADI CEA apd all other breast
cancer risk nodels currently in use are that they do
not incorporate genotypic information from other
predi sposition genes. Current nodels depend strongly

- . g, g



surgery; either bilateral mastectony or oophorectony
or both. Cearly such drastic treatnents are

wo ewsneedtded only for patients who are percei VRGUI/TER0G800089
at extrenely high risk. I n practice, such risks can
currently be identified only in individuals who carry
mut ati ons in BRCAI, BRCA2 or genes known to be

jnvolved in rare breast cancer. predisposi,tion .

-t %a{’b%&s ql}i epé?dluﬁeii 5 P aﬁﬂgnwl@n@f%ﬁ%‘, r]'P'IJI‘—_SI\I stgpped  and,
Cowden's Syndrone, Estimates of the eenetraﬂce of, £ kit

throppirgihes RelBREAS TRt i PO NS e MATYE FEVHIGheF SHgi P Rey OF kites
are derived fromnultiple-case famlies than when they |

2 argr sigeliapedus homasspdl artoritisasesressonaaeLlathpeng s inside or
because different nutation-carrying famlies exhibit

out sdi¢ fteentogeenpittanieesrflmad by ezstl Garcer (see
[ Thorl acius, et al., (1997), AmJ Hum Genet, 60,

- tAO7 B4 0y exar@iLl. atbeclefset heyataj end fnadkorstate-translate in
contributing to this variation is the action of as yet

orde¥NEKNOWN, predispasit kencigegesuwose ef fects nodify the
penetrance of BRCAl and B nmut ati ons. Therefore the

a I [ Q. _an.,l.ndi v - j 1O
o R R o Rk L e BmPar B R keC ey e AP of ies
uantified in the absence of know ed of the :
2, i§??ﬂ¥?§ya?ﬁF9§§9P%ng§ﬁs At g S gfgmgﬁékﬁafgﬁeall trains 3
treatment options for BRCAl and BRCA2 carrjers can be .
of kdggerde, The Yi&d Apdrastree i stdBRext qréieau‘é\%tqq’fl?"’ landing a
the risks to individual BRCA carriers with the

numbgr et éseine Supcyiteesdisiuel Thehe ngnogrnekdecovering systems 8.
therefore, to identify predi sposition genes whose

Now, etfheeis o ishiyorhdie peogb riagcandfunbowashg ceyrten, i the ropes 4 are
BRCAI and BRCA2 carriers and to devel op inproved risk

uncoBs 5&s Srent t RO delsichasesh ron 3t beseiganes anButhdesummetic storing
there are individuals who are perceived to be at very

syst@ng hddbskr i PrEast 38008 es PERBRPS; ROGAUSA OFrée flatbeds for
strong famly history of breast cancer, but in whom no

landr{g%ﬁ%k%e? Igglaép QN _prﬁgi %Bgcfis(p/%g%%%eggér&aﬁggfn and, the modules

nsi der ation actic sudrgery is

difficult in such cases cause, gne cannot. test t : :
5 TR UGHT (oar Sg0er WhELREs 2ofondt AL HAGD of the rail 6 in
i nherited a high penetrance predispositjion gene. .
ordegc @ralilRYl FeCTRENRAING dbainss 3r P§ LEgRrbohaohtsEsgeRodiles 5.
accurately. There is a clear clinical need, therefore, .
Aftefro dldentrafigs ady ¢fi ghifsenel r hace beatli 59r99erEdn igerfegresponding
that remain undi scovered and to devel op associ at ed
contgenetd,C the stegofrerings eystens Bnawey cposaceagadm and lowered in order
strategi es. Such genes may for exanple be the genes

to i setpged hefetd tre beoassoci ated with risk of breat
cancer (e.g., the FG-I O MRPS30 and/or FG-R2 genes).

Al f}L%Oquleeé he, vayrrants, shownhesei thd ahe 38§e5iRt @4 operations,
with risk of breast cancer are fairly common, and
conferring a relatiyvel d. t ne i
put i%eréﬁu eedqglcglssa} b eéft elfr %gt Xﬁ(?eg%yerw 1?58%5{%5?12% g(ge)r(}} S{o the case in
. W thin one or, nore of these.genes. It is thu . .
Whl%ﬁ?@hﬁﬁﬁ?\é%‘%”ﬂa?yﬁeé‘hgrJrSsl? Ent] BV Pantio ERRIR 3 of kites
or associated with, one or_npre of the FGFl O, MRPS30
2, HIRIEEFOTRRRY §EFedSc Supge belifsst urPgrsdet @rifchifng opened as a
whet her an individual is a carrier of a high risk (and
platifiogh. féresraifde)ayerier thiustt devifces dreedaben catgered in order to
Early Diagnosis Cinical screening for breast cancer
expdln thBStrawst & pfckinesi s aehsihet sodilgzerd edi ¢he wind system 1
clinical breast exam nation (CBE) and X-ray
manmogr aphy. There is good evidence to indicate that
CBE has little added benefit g4phen used in the context
of a good manmogr aphi ¢ screening program | n the
United Kingdom wonen between the ages of 50 and 70
are invited to undergo screeni ng mammogr aphy every

o s — s " o2 -



Treatnment Currently, primary breast cancer is treated
by surgery, adjuvant chenot herapy, radi otherapy,
wo 2008021287 by | ong term hornonal therapy. O t enPCT/IT2008/000089
conbi nations of three or four therapies are used.
Breast cancer patients with the sanme stage of disease
can have very dlfferent responses to adjuvant

chenot her a s ing..in 0 iat i '

aavaf T Rt SuEchrit COoHSeRBE ot d ﬁtﬁ%%i%? Y & control
and NIH crlterla have been devel ope r determnin

systeRhe BPPERBING 8y ‘Eﬁe BEEs T c%ﬁ‘?c&rrab‘g? eﬁ SKHGE d?ug\}éa}f‘t breeze
chenot herapy treatnent. However, even the strongest

thatcd] Jiwsatharkd thb s2 61009$%<%I1d pr edi ctors of metastasis
fail to predict accurately the clinical responses of
brifashstembeach Gaadhersth systemal8. is(406R) toJhdgad many trains 3
Cancer Inst, 90, 1601-8; Eifel, et al., (2001), J Natl

of KGaBsey, |sﬂ§ﬁlaﬁﬁj &7&h891ancﬁlm@netd§per apgoothdorakedl step occurs
therapy reduces the risk of netastasis only by

smu@@e?r{é@&%@?t elby 1138, cthowever J40-80%-0f2 patd efiiss case, after the
rece|V|ng this treatnment woul d have survived w thout

recoverl é]g& e8t ?]? > Qédlt \%rct%r casltLRALE roﬁ?ﬁ%&ieﬁ $ platform,

trea ment that is either

fective or unnec ssar There clni
theolididtFor YR ERTE T FHE HOvaFSoRane or s coRosere ¢ o™
measures which wil] allow clinjcians to tail.or
couplp@ At rientae g "aphripit Bty that t“ﬁ’t%et‘i”/\%eé)ﬂﬁ pgEsFhe Kites 2
benefit. It is reasonable to expect that profiling
takebfli wihduabdliesr S gemviet p@ vpitadikpsspino R RAy Y EFedl Stvance on the
information relevant to their treatnment outconme and _
railt Befrebydat dcd aliat iconpling ehé nertinpl Zimdi kgtesTiReby the following
mar kers of the present invention, conferring risk of
modlEgasS! rganeesl,]l ane tenhenplatt edtéo Dbaausafade theirhitskeoff, the
cont ext. Several previous studies exenplify this
reccv@PERPL: sBLgast 4 ‘E@n@l%seﬁa&%aelﬁt Sndewak-8d BRCAraut ald 88 arranged
carriers appear to show better clinical response rates
ur mhen treated with adjuvant chenot herapi es
nexy ?:ﬂag“puu}%g‘% , (2002), J Med Genet, 39, 608-10:

Gof fin, ncer
MUt | Y_ﬁ'rn arsr’f’fe% g %ﬁ?%&:ﬂge ?rprz”g\e/e e %g%%ngepgél fgon further
pl ati num chenot herapy for ovarian cancer than

compFdRET dtr 1BRLT PRgsSIATESILSFion PYYFEEY Cancer 97
2187-95]. Simlar considerations may app
priwi $poRwtigsach esHENA IF0FNE hEORRERERTS rﬂfortb@dn%ﬁl%es 5 of the
not known. For exanple, infiltrating |obular breast

wind aretaomn thakBEyives theownpdn shaeeweersthiong £ amnd isgtems 22 for
conponent but the genetic variants involved have not

windi@l Beenirwvdesind ited. rHedd ent shai thunkhBés denepsteat @are composed
poorer responses to comon chenot herapy regi nes

of % LI eUseRb1d on tgr?é)gré%lule%ws Jr GRBCRInd égstéﬁa 51] .

|c predrsposrtlon nmodel s may not only aid in the

I nlga \ﬁ d %n t?l w{necﬁtsﬁ@é%ré Slt rl%t % edb%ﬁthaay transmission

pl & af’ |n egra e rn t S|gn o ese

strat For exa

ysiEa 18 VD pagre e&snﬁrﬁfﬁrgfé E4Pothith 3 BhG Yr’%eonemfror each of

poly (ADP-ri bose) polynerase ( PARP) |nh|b|tors as

the riuIopt 4 HeT dehekt Fife PRES re @i AV ey @éﬁﬁe?f use of a
et al., (2005), Nature, 434, 917-21]. This has

singlfei mﬂ:@tﬂe@sdelv@rm@nemtl@ﬁ merller hetwe@en Bo@heye of wind system 1
targeted on PARP with a viewto their use specifically

and iH1tBRCA eathimidupat $ et squipped witihs exsirplle row iof pulleys.
cl ear that know edge of genetic predisposition may
identify drug targets that |lead to the devel opnent of
personal i zed chenot herapy reggnes to be used in
conmbi nation with genetic risk profiling. Simlarly,
the markers of the present invention may aid in the
|dent|f|cat|on of noveI drugs that target, for
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DNA damage [ Narod and Foul kes, (2004), Nat Rev Cancer,
4 , 665-76]. Accordingly, there is concern that the
WO 2®R/120267 second prinmary breast tunors may be PCIERAESAH0089
by irradiation of normal tissues within the
radi ot herapy field. There does not appear to be any
measur abl e increased risk for BRCA carriers from
radi ot herapy, however their rjsk f S I ary: .. -
t o 6 TSR Pt Resbebt ot ror “FREAE Pl B3 ¥ivided into
evi dence to suggest that risk for second primary
foury 59 1SS ncreased in carriers in breast cancer
predi sposing alleles of the ATM and CHEK2 genes who _
- the eouldews e?ﬁg vissempkeil Grhépapyr ey nef ding, regovgry, and expulsion
(2004), Breast Cancer Res, 6 , R199-214; Broeks, et
systah.qf tRBOOd)tesBfeast Cancer Res Treat, 83, 91-3]. | t
is expected that the risk of second primary tunors
- thé omxeadpel hesapy {ardttlpossisiryindd am tin emsiute 5 of the wind
manmogr aphi ¢ screening) will be better defined by
systggt@ining accurate genetic risk profiles frompatients
during the treatnent planning stage. Secondary
- AL r QXj e 9 [ o
i BAATe R LT e Sl 2k, RS I force peaks of
experience .either .a |l oco-regional or distant
the ‘ﬁ%ﬁa??ﬁﬂf885ﬁféﬁge of their original tunor.Patients
who have had a primary breast cancer are al so at
- the eBbHPYSnGSdRGe PAFF s 4e Bﬁﬁﬁﬁndf%ﬁnggﬁa”ﬁPfﬂgathe ropes 4
second primary tunor, either in the contral atera
mentperegsedpwin the ipsilateral breast when
breast-conserving surgery has been carried out.
- tBecordayy P exvertbded ref evlddens met Hbds doseitat oogukmsertt of the
recurrences or second primary tunors from devel opi ng.
ropelfBl hegs £k le@Bhl y1idarus® .conpri se; |ong-term treat nent
wi th Tanoxi fen or anot her SERM either al one or

alternatedswW;td an arON®BlAseyd i bidiOkachi S6d1RAUCIORY the wind
mast ect ony of the contral ateral breast, and :

rjsk-r 0 0 - n a ;
systpiigh 1 SRURLIAGD SREPEEELR, o AR RO 1HRoRERy Bnd exputsion
Consj] der ations . regardi.n he.use_ .of Tampxi f hav
SyStﬁgeQ#(ﬁagc %ﬁﬁ?dzabgvaﬂulﬁﬁ?$9 %P§k9?Q§§u8P¥E%¥§u§§i%ﬁﬁ Blaced on the
options, it is clear that the risk needs toﬂgg
trolgguntl P eiagodeld “ashposisi BF & ilA"eF d&iobh MhkeIHipal numoer of
i nformed cost: benefit analysis. There are sone
pulliepsi aEPPeis ehatapatsehes Swptem epardyepbriqusly, on the trolley
predi spositions to breast cancer fare worse than the
11 sie¢ority of patients. Patients carrying the CHEK2 gene
1 OQdel C variant have an estimated 2. 8-fold increased
rise ofiirdi Stgsdenirel asicastimandt®@ 3n8- fogkdehtncipasedon further
ri sk of disease recurrence conpared to non-carriers
k ’ R4or dpdbdiGenele fbice x8lof the ropes 4
Cmq%g%?g%?sl%?%h%g%éﬁ%%%oﬁi-negativggtunors haé%éa P
(not95E r risk of metastasis than simlar patients who
do not ‘carry a BRCAl nutation[CGoffin, et al., (2003),

Caltorsveiis *Ghs Gkofing aneotofie og0g), i ropes ¢ are the
Cancer, 93, 368-72]. Genetic profiling can therefore o
comgeaeRise @t BN &P aSEEEE 1 HEafk SRRSPSEET &NCr 3diepeneqd! vartations

and netastatsis, thereby guiding the choice of
of secondarsntgitgyvéheht the rewrss n‘bngf? @netiasepd ofin| pagerbing. The
based on the variants described herein nmay be useful
systienst hois amotrbitg tHhe dertaipeadsbede neldced beioieen the systems 22
profiling may be based on one or nore of the variants
descri bed herein. I n other enbodi nents, such
profiling may include one orgsgeveral other known
genetic risk factors for breast cancer. Such risk
factors may be well established high-penetrant risk
factors, or they nay be one or nore of the common,

o, o . T I e . .



relatively little cost. The resulting genotype
i nformati on, which can be nmade available to the

WO pBit2adeal , can be conpared to informtion abRCE/1T2008/000089
di sease or trait risk associated with various SNPs,
including information frompublic litterature and
scientific publications. The diagnostic application of

di sease-associ.at ed | el es as descrih ej n
for UG For HLApIE 5k CPB FrRed By (e Fedl o agary ST -
t hrough anal ysi s of his/her genotgge data, by.a health b
prigEessihapyHeed! ofCFeENIs Gt ADR| PEFEGIT t alYSngPn can e
by a third party, including the genotype service
equippei dérr. StRpLRi r dipar £Ye naystansdobe agéPWJé@ PV fpere peaks
who interprets genotype information fromthe customer
discllosqaf ovirde peswictelyetemttédndd sphediifnc gehert ¢ apwldication n.
factors, including the genetic markers descri bed
To2008E®I0a91 ) N Rt he@tipor gsferbhes dcagnaeei snaafe déder Bl matrieondetailed
of a susceptibility of genetic risk can be nmade by
exp1QR& {da professional s, genetic counselors, third
parties providing genotyping service, third parties
providing risk asse t ryy t a s composed
R e S RS R i e
genot ype status, of an_indivi,dual ,and know,edge t
of 3 RELTRICRBRFETT & By SPTEEL AR gaHet Ty RFERS) F28H) e grownd

(e.g., particular SNPs). | n the present con t, th
and EELelR AGHBEFHGY, Lraidghes CORSEIRICEH Phid i%kg‘glﬁd quife. On the
"determ ne a susceptibility" is meant to refer to any
pullayail atpe diimgnostdc wighhsbich mcltading t oge tRENti dhedFiven SO
above. | n certain enbodi nents, a sanple containing
thatgeRon: CtiNAdgeorm aansiei vhduakedps tbé | enmédrwSighty lifted. Each
sanpl e can for exanple be a buccal swab, a saliva
mod 38! & tRebli0Qd Sa0eh e, ofrtigd heessid tabbetisanmphesld be equipped
cont ai ni ng genom ¢ DNA, as described further herein.

with BE 96090 -DhAi s, th?”a@é&bYﬁcfdch%sthﬁc@QjéaﬁQnm each traction
technique available to the skilled person, such as

hi gh:-.t hr oughput t ec. ogi Results from such
roPeyén %?bwﬁégéﬁgﬁs?%%%%zi%ﬁgﬂgéﬁggﬁﬁght data storage

unit, such as a data carrier, jncluding conput.er

datha¥ed FHPEERt raagcéjoﬁij%"fgs,k%r By &?Lﬁger@ IDgRNLiop  further

rconveni ent
data storage nmeans. | n _certain enbodi nents, the
compraAputadT LaathrasesyE BnfohjEect iR RBaLE aPPR It Fehaov -
dat abase or a post-rel ati onal database. The genotype
datlee isyssebsefprenidipt bordingz sbe f spashd presbhg ecqgoonents of the
certain variants known to be susceptibility variants
wind @fstempar tthet! sllodrunimn ropasdi4 iwbes, tsrehiasnd Heagearst icontribute
vari ants descri bed herein. CGenotype data can be
to dbehemed theosidhe dadd vakoswEigesust ta URbDY @fyty that the ropes
conveni ent data query nmethod. Calculating risk

4 aRONRT Ekgﬂe b%a apRart | aykat, aenat Yoe ﬂ&%th%}?itﬂﬁggh\! | SltRled between

can be based on conparing the genotype o

i ndi_vi du Q. pr.evi ous t ipe i exp ;
the SYEFEE \2% %r(?rs R’qu éﬁfq oa!rr%aﬁgw%ég? 8r gktl% 0&%38%) % % %?Sﬁ% Fecovering
exanpl e) for the genotype, for exanple for an
syst& &r ozygous carrier of an at-risk variant for a
particul ar disease or trait (such_as breast canceﬁ). .
Th&he lystieat €rr L5CHEP1RNe O nefi\AdbaF "EEA PSSl according to
relative risk for a person, or for a specific genotype
the oforasger sonyercomparied tanaoseday epagfel Ssopuicat | ofEleh a pulley
mat ched gender and ethnicity. The average popul ation
constirskneantdes expreassedids dnwebgiitled avetlagetminsiheion direction
risks of different genotypes, using results froma
ref erence popul ation, and the appropriate cal cul ati ons
to calculate the risk of a gepgotype group relative to
t he popul ation can then be perforned. Alternatively,
the risk for an individual is based on a conparison of
particul ar genotypes, for exanple heterozygous



In these enbodi nents, the presence of the at |east one
mar ker allele or haplotype is indicative of a
waeessapRsbi ity to breast cancer. These di agnoBC1/r2008/000089
nmet hods i nvol ve detecting the presence or absence of
at |least one marker allele or haplotype that is
associ ated with breast cancer. The hapl ot ypes
. crib her.ein. i ncl.yde conty Lon Il el ' -
im0 et S Fmrore (& o TERNED SRE DSt ef [ T ks, T 12
or other genetic variants). The detection of th
conspRF IS NERT gehét @nﬂa%?(eti’ ealﬂugﬁ%% FHaf SFakd l?ffof% Bgr end to the
articul ar hapl otypes can be perfaorned by a varjety of .
trolpgy HddsOrddEr PREEYhar P8¢ And? SPURAoWH thn"R 3r??aﬁé ? of kites
exanpl e, genetic markers can be detected at the
2 isndchare sacihthtl, eded e the, rdpe di Feetionuctiisorpgng is compressed.
sequenci ng or by other neans known to the skilled in
Whent besatiddn dbaat indreaasi oocuasi dnl Bwelropk ttheswgdgnépbd increase is
mar ker affects the codi ng sequence of a protein
part€Atodedtbynatbieas) cancespringssagipatesionucl ehe aeid function
(e.g., by protein sequencing or by imrunoassays usi ng
perf@F\{né#)%g/' 8Scl Akt LR CRGNIFZE-SIURING HSRYEF MonsTBEs MR kebcking the
all'el es or. hapl otypesof the present invention
correspond to_f t f ] C: u
ropeg B R Bt P b aant AaneBr TEBaan T Agrenror Croaded so that,
enconpass th sequence of e pol r.phi c. mar ker
nero PR 5t fe P7H GioetForcoba e SRED & HEPtie TNACTPzessed by
segnents in strong LD (linkage disequilibrium vWéh
the sheinmPREYESSY tha %F?ﬁ@}lqgnsﬁf@rb%&ﬁ%ﬂ‘fl @ Sgefnd pulley.
segnents conprises segnents in LD with the marker or
hafHcbt ypdnleas dettenivaed dystamvhlafe the presgneatisient kep must be
0.1 and/or |D| > 0.8). I n one enbodi nent, diagnosis
equi@be@ wUSCept i1BRbt t ynd ofdireastingamyetercafprbeach traction rope 4
acconpl i shed using hybridi zati on nmet hods (see Current
withPhRIQCehs it agubang Bicel.egy, Ausubel, F. et al.,
eds., John Wley & Sons, including all supplenents). A
biglog, el § (e {r yBrds sybjget Beskdi vhearliocha further
"test sanple”) of genomc , RNA, or cDNA is
obt ai ned,fraom a_subj t f I.n '
com g iSEet BrEt 5° ot o o S B FapS b e ees ¢ (ot
"test subject”). The subject can be an adult, child,
showgy - f et us.” The test sanple can be from any source that
contai ns genom ¢ DNA, such as a bl ood sanpl e, sanple
of Therm$tteast 128i dEors amiflcanaf apgr eBrasPpival tHe ufPesor? are the
ti ssue sanple from skin, muscle, buccal or
compoopptnelfi Viad modebs &, op| Hremtiad symsenct mlesed fetweemdhe systems
or other organs. A test sanple of DNA fromfetal cells
for Ofrikk$SuggCaprbehobswitred byr agpraapinat eharefdrodspesisdh and the
as by ammi ocentesis or chorionic villus sanpling. The

stor?Ng sy NBns 053 ePNASapke 4 mehhtheaxpaidied. The
présence of a specific marker allele can be indicated

by GQH%QF?% fhc hybridization@f auet eiigyastdn can be
probe specific for the particular allele. The presence
of re than specific rker all.el r i.f] L
<t R RE o1 e SCAM e hdl CALet iy USEFE 22y S5 ARHIAG and unuinding
sequence-specific, nucleic acid probes, _each bei . :
the JIRER f COTGRORTRArT I AP AT BPECLqoR BHe 8RoBal TPl ication
a hapl ot ype can be indicated by a single nucleic acid ,
n. T20BEAQMP40LI sanshéei Fichr spLeIREICE BT PE HRfs dPype more detailed
(i.e., hybridizes specifically to a DNA strand
explepapidrsi ng the specific marker alleles characteristic
of the hapl otype). A sequence-specific probe can be
directed to hybridize to genom c DNA, RNA, or cDNA A
"nucl ei c acid probe", as usedjherein, can be a DNA
probe or an RNA probe that hybridizes to a
conpl enmentary sequence. One of skill in the art would
know how to design such a probe so that sequence

L ) - .



fluorescent noiety or group at its 3" termnus and a
guencher at its 5 term nus, and an enhancer
W@RM0ga2n281 eoti de, is enpl oyed, as descri bed byP®UIT2888/60089
et al. {Nucleic Acid Res. 34:el 28 (2006)). The
fluorescent noiety can be G g Harbor G een or Yakim
Yel | ow, or other suitable fluorescent noieties. The

d i,on obe is d a &
o f?ﬁ&? ol hE SR 0n i oy R e

to be detected. Pref , the, SNP wher

2 WipRE e AT TKAE (6 ED 26 FEETIRIG FRORTRe o Ghg Binches 24
the detection probe. The enhancer is a short

aroupflj goimlic Feothade pf obePsilc BT hiir ICar s e i thd 1R 3 of kites 2
tenplate 3' relative to the detection probe. The

are poales Farke desi §nedl simghthddirigt inigbesyaichned% i angapround the
exi sts between the detection probe and the enhancer

fournugireaddateipg obenamMeen 2dotdt ahe booddichat arichemntvéngirag esystem 22,
The gap creates a synthetic abasic site that is

afteﬁ’e%ﬁgcﬂ'l zRd dPpcasdendaRel ease, stoiehg asyduraonac| easesystems for
I'V. The enzyme cl eaves the dye off the fully

w1nd§9$’pin%{ng%:ﬁ{d3i8ge§f%trboﬁh&reoPﬁat k%ﬂf)?&@d" RAL M&@Vgoé"es 4 pull.
tion pro containing a msnatch. Thus, by
ur.ing the fl escence of , t ed e
TASUELID LIen L U 265001, IR, B8RSRl 90t ranged on
aIIeIe defi ned by nuclegﬁlde seguence of the de&ecﬁ]o nd have
two pheyBes cAi*bet pet tioraed. LPHe d¥t%ect ot tpPole"Ean BEdf °
any suitable size, although preferably the probe is
paralébhtioretyors Reee: FvarYorePefhedi FEHEICt e WoHBBe $ach of these
from5-100 nucleotides in length. | n another
winckabozd nent abbhe pmoize dusrfemymef0as0irmwmifevtnafes Sipce there are
 ength, and in another enbodi nent, the probe is from
fourl 21 3éhdruchedbt deseriyn rbpa gt h.thet l;meailemgndifmq)foft herope 4 on the
probe are possible and within scope of the skill of

w1nclin@§ PV &jradke R?Ire%@Ht s&jdebfdi 4 Rguit@a @it td Ncrarepr bR windings
nbodi nent , DNA t'enpl ate contai ning the SNP

of %%%C%%Bé P?oc?rmtéo Sy %‘5% &9, byf‘hg OJECXIEE LAsendhaiin dReantbdthe same

etectlon n such an enbodi nent, the

npl.ifie serves e te t te

rOpepr oﬁé ‘éiﬂ‘&f“{ & Cefifance Cte pr 0 X@??aeﬁﬁlrg)ﬁ%ﬁdﬁfr?%%fs% 2'hotor 28
t he detection probe, the enhan%er probe and/ or th§%§§d kv th

(by RASHEPLY (SEETPSHLIgMS! iPRecRY o BFS tHEPERDE at 153 y the
i nclude the use of nodified bases, |nclud|ng nodi fie

smarh apetueddpy$ean. GIt The HysBeats whdFiqsed bRghes Antie Phe Kites 2
useful for adjusting the nelting tenperature of the

driviugl enthde. ndhecilterfptiole swmiditoen prinper shpent Ha the Figures)
tenpl ate DNA, for exanple for increasing the nelting

condieRperat t¥ieigi B Megbpnsor cxdcal wiinch &4.oWopetoehtfyge hefein below
G or C bases, in which nodified Awith the capability

re f&fGHEQ ryeing bEhan@:’e hyiregerabongs whoch tiheC @Bt @A Yidding and
can be used, or for decreasing the nelting tenperature

r t n h o e
onisRsb SRR ERLEEDD B %%%%ﬁfﬁg &BaeaS PRer S g ooy
hydr ogen bonds 0 thei | ementary C base
fouy r’?’lgc%etf’ugfleo% ‘”’?‘ fdet DRE& ?nﬁ 3&{ ng O[TSr eferred
enbodi nent, nodified bases are used |n t he desi
t hErfsiert PERVSRIC| 5T & olsé. Ry ¥6i 4 b ‘8% horeased by
known to the skilled person can be sel ected in these
sui el ostpiaadtheh suséper tifohhefwigigheade 1hagedey sowepyse the rope
within the scope of the skilled person based on the
4 ineeebimgshher@itacanshaoarbdiases mopai 4 ayidewingm4.
conmer ci al sources as known to the skilled person.
Additionally, or alternatively, a peptide nucleic acid
(PNA) probe can be used in adgition to, or instead of,
a nucleic acid probe in the hybridization methods
descri bed herein. APNAis a DNA mmc having a
peptlde I|ke |norganic backbone, such as

~ e



associ ated with breast cancer, and which contains a

specific allele at a polynorphic site (e.g., a marker
wW@erooRapI26t ype as descri bed herein). An all el e- BEBEEN20080000089

ol i gonucl eoti de probe that is specific for one or nore

particular a nucleic acid associated w th breast

cancer can be prepared using standard nethods (see,

S Rl I LS SRR, S

cont ai ni ng the anp I|f| can dot - bl ot t.ed

O EE ST b aRiar A ABERGIS! (SEetiaae SO PeRTprardes) 8¢ in order
in Ml ecul ar Biol ogy, supra), and the bl ot can be

to porraestEly tinarkessel |t§@nlféP@%1tqndeb%6@ *PRE ft e@¥hcginch 24
of specific hybridization of the probe to the

procaaqlridf ieekrdegtba taminderysbensléBect ed. Specific
hybri di zati on of an all el e-specific oligonucleotide
prebeat® INAstroem4d hengubjrept i sas rnditeatonrecofora member between
specific allele at a pol ynorphicsite associated with

moduci@nS:fo wifleNdiag bLeasti tea8nerheSREndidgdand Gnlibsding. system 22
., Nucl éic Acids Res. 17: 2437- 2448 (1989) and WO

of t %/ %%?31556) t%@s@d&#&' ‘?_Buf)fwﬁﬁ%gs apal 99s, agnh 9Ckfices the

nucle C aci size of prinmers and probes

enc PRSP oG o1 O BATEnET 0L T SREE The ﬁh@ﬁ%}ég' 4 and the
positions in the furanose ri are | |n d vi,
iner® frothy [1Bfte TGRS LRACT SothyXer/<CeRi o LA @y lower eneray
am no net hyl ene (am no- LNA) nolety Cbnnnn to all of
consulpsieon] MO sitieahtRg itheasysaPRi nity toward conpl ementary
nucl ei ¢ acids, which is by far the highest reported
f ort amﬁmubaamamemperﬁdrthCanp¢eﬂlspan¢tknm hetwgan gxiingasystem 22
nonaners have been shown to have nelting tenperatures
and (Brif§ 64Cmand HRCrwbenopds conpd exads triiecessary by the great
conpl enmentary DNA or RNA, respectively, as opposed to
leng%ﬁogf 9% QQ&&O@@%@%{)@M\ é&fnetcja@d Gy EpSpendisng. B¥Auld in fact

nonaner . Substantlal increases in Tmare al so obt ai ned

when d@ % N%g@n US |4.n %@éwt LM bl poth as driving

St ano nDno r priners and probes,

depen i ng on mh nononer

Systeg. @ng atshét%rlngnaySt[qqli ehd™ or w%uf@ %)ee %r&gllde%)gly ggnd around
Tm coul d be increased conS|derabI I n _anot her ‘

the erpedi drert , TAragsmetY di awa%m&ﬁea*{ 515 6?%%&?\%8&1?%%1“9 grea
conplenentary to target nucleic acid sequence segnents

loadsr. orfitghs uijfreetiorc amdie s edValgefdSAnrey ﬁéwrﬁslﬁp%béﬁs would be
in a nucleic acid associated with breast cancer (e.g.

credthe pad yrorsphdtngrirckeesn aheTdbfferept f@parfd wind{igeQ rvpild wear
NO 1-237), and markers in |inkage disequilibrium

the hagE eMdchuc@kcexan eo apaoki gonuetienticde @rapayt oemn
be used. A igonucleotide arrays typically conprise a
pl Ak aal é@fné)rflvge' theseeng! FgonNaheet ide Bhelesnghat oar ehe ropes
coupled to a surface of a substrate in different known

4 o% %%at‘l‘ o 'w1 c?%g”% % esobbﬁﬁkﬁrer@éfsuseal $6r example, a single

desEr i nec ave been generally

. _descri be |n the art U.S. , Pat ent
win T, T, RS pal it Pubii e a5 Ko waa?%%n fyen winch
92/10092) . These arrays can general | uced
by petiemiedhaMicd ISPHERSsTELREL Hédge%ﬁviui Fig gﬁrr&lé‘ibéﬂ such that
synthesi s nethods that incorporate a conbination of
thephdtsoki shomeaphier et Wondingsd ab61% WhhaBelt proceeds towards the
ol i gonucl eoti de synt hesis net hods, or by other nethods
tokitowaydtent De. fersseoons lkilkbethtinet dmnsapt s (Iseaping geyices equipped
Bier, F.F., et al. Adv Bi ochem Eng Bi ot echnol
109: 433-53 (2008); Hoheisel, J.D., Nat Rev Genet
7:200-10 (2006); Fan, J.B., et al. Methods Enzynol
410:57-73 (2006); Ragoussis, J. & Elvidge, G, Expert
Rev Mdl Diagn 6:145-52 (2006); Moyckler, T.C., et a
Gbnon1cs 85 1 15 (2005) and references C|ted

oy o o



of the markers or hapl otypes of the present invention
can be used for assessing expression for one or nore
w@toosh202FCGHFl O, MRPS30, HCNI and FGFR2 genes. APWEIT2048/000089
of methods can be used for detecting protein
expression |evels, including enzynme |inked
i mmunosor bent assays (ELI SA),. Western bl ots,
with! TTHRPPTECT pLLAL 1.Q0S saﬂv‘?iEhr{‘H“QRI%qUQJh%s%%ggen Asteslorted. Both -
sanﬁFe froma subject is assessed for the presence of
an alteration in the expression and/or an alteration.
aLtePRR R BeI 1 ORS of (e BOTVeBt FHi Entbuea9bg S Rubreing svsten
acid associated with breast cancer. An alteration in ,
22 ofixsheskirss 4f age patysepeigelashe odfe dl 1R} ian nerlieditc 2Bt igation n.
associ ated with breast cancer can be, for exanple, an
TO206bA@X04P1Lon in the quantitativepol ypeptide expression
(i.e., the amount of pol ypeptide produced). An
alther atiindn systiehe romposidingn wf aheobypsptt denemedded further
by a nucleic acid associated with breast cancer is an
comp@d d&f at | D stNohdestabahd tbt Mg JBObY RERL keeeLXPN eSS isBBwn) .
(e.g., expression of a mutant polypeptide or of a
d!'Ifhfeers?.BEirylé l-Bs Vasg ! gf't tne | rdpelne &RROGHO®ALyponents of the
di agnosi s susceptibility to breast cancer i's nmade
etectin articular_ spl,ci vari . en
moauf¥ LS eree derd SBuski he Bt ol brEa el SENuaETERT et ¢ or e
. particular pattern of splicing variants (e.g., the
kiteded ei ¢ aci ds encodi ng the FGFl O, MRPS30, and HCN
genes). Both such alterations (quantitative and , _
qUaki ward veystern labsectsingr 68ehte eseRl t BPE@eAN i equipped,
t he pol ypepti de expression or conposition, as used
for heagile, wefrertbet sar@n sabt By orenan 28xpf edei oppasy 4 disclosed in
conposition in a test sanple, as conpared to the
preveX1ES HEMTT cPEd CONFIAaH tpaenof agdhécpolgrpapt TaP®0EMOE491, to which
control sanple. A control sanple is a sanple that
refeCdLSRRANMIS e thE heddreSampia cieetblanksidd.om t he same
type of cells), and is froma subject who is not
f‘gsfy%gﬂ@&cgh ,arle‘i/e%lﬁﬂ\&%lgogsﬁaggé&eh@%d asy%@érﬁepti'sblb!ﬂlfﬁbed with

reast cancer. n one e ment, the contro

sanple is fraom ubj ect that does not possess

2 SR RL BV TEIS B TP Irope Lo deeaP b d s g nyihches 25 around

. Simlarly, the presence of one or nore different .

whicBpEheipritv &t &P8Si h PhetieHOrEamneiingr g Sirégfe#&ées 2 are
of significantly different anounts of different

woungp| Thgseg wkaghemtdd ienet fennessed s airedh & REgipaf edeWaeks, to a
the control sanple, can be indicative of a

pairsugcepttbbs | 28y whosbr eastatcances. rAgubdttesr divi othd nsiahie control
expression or conposition of the polypeptide in the

systb@stsisanpte; tasweanpaseteatd phet hmistonstaleds atplaasecan use of a
be indicative of a specific allele in the instance

singiBer&pd Ne Al ligk8rdiREsidh SRibee BétiRehehakhbi@ld & ¥ the wind
reference in the control sanple. Various neans of

systs&saf“;jgeﬁgﬂqh%@é%%geﬁdﬂ g%ﬂ%&%om@és 3 PRLYRERLEAE system 23

enco by a n I C acCl are known to the person

killed in the art and .can _be.used, .includin
of éﬁSefPP%%dngf %9%98??$%ﬁ#§3,aeFé%?%%ﬂﬁBF%sgg,Cé%neCted’ through a
i soel ectric focusing, and inmunoassays (e.q., David et ,
reduger,” g & Sipgle ME-or42376 1 $0TCRIGER HE ﬁfﬁﬁﬁrﬁ%ﬁp%t%gm storing
(see, e.g., Current Protocols in Ml ecular Biology, ,
systpar €8 cof atlhy xIngst ér ang, thapiegrtifopfekhaphedulien Sopé the wind
enbodi nent, an anti body (e.g., an antibody with a
systdet Bctwabh ea |laber )ertelrgy ¢ scmpalsineupdn sitadi g tbe ssystem.
pol ypepti de encoded by a nucleic acid associated with
breast cancer can be used. Antibodies can be
pol ycl onal or nonocl onal. Ans4 ntact anti body, or a
fragnent thereof (e.g., Fv, Fab, Fab', F(ab') 2) can
be used. The term "l abeled”, with regard to the probe
or antibody, is intended to enconpass direct |abeling

o a1



conprises reagents necessary for selectively detecting
at least one allele of at |east one pol ynorphi sm of
W0 b@sfpeesent i nvention in the genone of the i NBCTIT20E8/000089

I n a particular enbodi nent, the reagents conprise at
| east one contiguous oligonucl eotide that hybridizes
to a fragnent of the genone of the individua
c rising at |east V. phi t - : ]
BB O 2 o B TSR B ot O Re Vg d5es 2
conprise at | east ,one pair of oligonuc|eotid t hat

In shghrd didYe to° ofpsrt eoﬁtt:hgnﬁ%pec?f 4aw%”5}#oﬁir8u%(z§|l?§n¥q inches 25 of
obtai ned from a subject, wherein each oligonuc|eotide

the srdmen pasterSs2Yddsi GATY JoueEdiNelt FRRIbynakpl ithyt goan be detected
fragnment of the genone of the individual that includes

in tak Iseastoreneofpoioprorphiosngl hetls rvitkbep ol nef pHis vinging and
sel ected fromthe group consisting of the

unwip@ nyrerehass2AS Theségdel, nwiatd eh22 rodds ahdobd (SEGrdader, the
NO 1-237), and pol ynorphic markers in |inkage

numbtg‘ﬁ S&? %ﬂn‘d@ﬁ?é" B heeewi fdhesl 20 yets@nother ©pedbe®M are never

e

ragnment is at |east 20 base pairs in size. Such

arrag{;écgo&yc‘%v?om&deﬁor%r l%?ig%@.i C\/i@:%i %ré&; Oon the winches 25 of the
ofig mer s

onucl eotide pri can be designed using

ortions of_the nucleic acid s e RKI ;
S‘wfga? yHEEpRT s%;%s’ (e%].e g PN sggr wrﬁ%g@ogrgt e r{y?tl ég%%t Fal Ghe tension
i ndi cative of breast_cancer. | n_another .enbodi nent
i MRGURTL TEBNPHIEEETORE O RS TaBGl GO AGA i B hcELns Systens
capabl e of allele-specific detection of one or nore , .

23 spewtiepter pshymokishi GamgEReref ofhenaprebsped? agbobia Egding and
W th breast cancer, and reagents for detection of the
unwihabed .syStiehabk2, |iabelrder niod udeimésy.anyaay aehoiasorppeet winding

a fluorescent |abel, an enzyne | abel, an enzyne
1aye®8: f agtorsphabelcondremgsgstien |@aeekfore span kabel thanpurpose of
epitope label. | n particular enbodi nents, the

synoﬂ?!)ﬁﬂgﬁeh I-Ge MBEKET 0BT ohaphOtyipent® be et ect ed Byet Bending and
reagents of the kit conprises one or nore nmarkers, two

unwi%&ix{gtg r%ﬂ{nk §hSrLfLE G PEsMRI endaikehs, sEQMnPrIsyBBER 23 around
mar ker h

or five or nore nmarkers selected fromthe

. group consisting.of the rkers kn T

iP5 S b eRos RenT LT S hIREn e fr il the load
is selected frommarker rsl 0941679, rs7703618 52 and 23, abov

on 41§429308R, Of sPEE7HSFCIRIFDESEER the| TWPagRgEs 22 and 23, above
rs7716600 and rsl 219648. | n another enbodi ment, the

all garkeg the Hegsopypearsine st seapdng orfisr Hies SMSTPRakst
one marker fromthe group of markers in strong |inkage
di Siegei bh brieuminateesdébi sfedhbystralinessysten F @4t elre ropes 4 the
than 0.2, to at |east one of the group of markers

windi@gsi §té Ngn Ofariyhal ek ersexdti sbedacn Waklhe512t 13 aadessary to
14. 1 n yet another enbodi nent, the marker or

pla&agl ot ypegt Rodie cdebeatRd Fe iy kBESrdte heastarOBRJSBIKGinding on
selected fromthe group of markers consisting of

5 b 4 8 'q J e winc

the TR 2a IOPAT o A0 Ll 400054 o ERATRPRE the winch
' I j nk di il i h it.h, |

25 . BRb e e BBAr R oS, REETEL S B ivhbo, heBfle 26 of the

mar kers of the invention conprises a defection
ropes] |4y GiGe B8t FARPPBIESEER, OF hilte HWP&%? z%sO% ot JEgefYSHm 1 that
tenpl ate DNA containing a SNP pol ynorphisns to be _
forqgiet @t ewppean dertharserreeigornierded | de prHuhesand gh the storing
endonucl ease. The detection oligonucl eotide probe
systcamprilds eada thhtiopeseeht shibiietgy betwegroupppats it eng' flanks of the
term nus and a quencher at its 5 termnus, and an
enhancer oligonucleotide is enployed, as descri bed by
Kutyavin et al. (Nucleic AcidsRes. 34:el 28 (2006)).
The fluorescent noiety can be G g Harbor G een or
Yaki ma Yel |l ow, or other suitable fluorescent nvieties.
The detection probe is designed to hybridize to a

_____ . o o T I " ~R IS



Vari ants of the present invention (e.g., the markers
and/ or hapl otypes of the invention, e.g., the markers
wo p@Baeb2sh Tabl es 12, 13 and 14, e.g., rs441508d1/1T2008/000089
rsl 41679, rsl219648) can be used to identify novel
therapeutic targets for breast cancer. For exanple,
genes containing, or in linkage disequilibriumwth,
. variants (markers and/ pr . haplotypes) associated with
WINCHPR st @ %r%gwe%‘é.fﬁp?so éChSWg%]g"r%'of the FGFl O, MRPS30,
HCNI and FGFR2 genes, or their products, as m%LI as . q
gées WaRd t RETHEmp Lo dGEPEIirAatCaF &S dPSeEt ytiopention 1s equipped,
indirectly regulated by or interact with these variant ,
for gemasleor wiHeithepsagucaviramopelesar§etbdoropdie 4 disclosed in
devel opnent of therapeutic agents to treat breast _
prevéansB-meot iqpedverdlion pleay aprsetabiors papf@ipgeA000491, to which
associated with breast cancer. Therapeutic agents may
refcCOREY icSE N@a0E Y @ Bbre Hetatdeanpkelansnbdi.
non- protein and nonnucl eic acid nol ecul es, proteins,
P %qgt?’iqagrlﬁt el sk a8BRESmoiiEseb6 A dompsMy oRNA)slider 27
P peptide nucleic acids), or their derivatives or
m net i whi ch ,C e ncid n Level;
coneGF AT T84T Get gonbE BTt RE: P oane producre. g R B of che
nucl ei c_acids and/or variants of .the jnyenti -
winggyep éifc ThR | PETE lggnﬁogﬁEgo?’ysr%rpgzévg%i gttﬁ q‘%? o3 pg The slider
invention (e.g., nucleic acids with sequence as {t. erbled
27 ifsoplp}e itA bmnsgﬁ*éedfn 8B 9 RiErectA9Ry angr 2R n? 15 assemole
thereof) or nucleic acids conprising their , ,
thereonplhlmarfairqalselqmbe?rqﬂd?yg% ROFES &F gHEFgéiseh of winch 25.
constructs to control gene expression in cells,
ti Bsues oriofgansdulbe Petdddoleogyppassci dtedranshation of the
anti sense techniques is well known to the skilled
sliddht ibsanRccand by feser idfedinangd ebevi ewestorn 38ntwihsse operation is
pseDrug Technol ogy: Principles, Strategies, and
regx@ggé&?%} gg?ssmag oég?‘ﬁ:’ro?dsyst%_r‘&%lt Bekker thaceiteNew
or 0 . I n general,” antisense nucleic acid
nol ecul es, are _desi gn 0.he.c - [
of it Sipy SESER By Chebods. » HIPETHRRRIY A0 F LRABRes 4 cor
nol ecul e _h Pridizes,to t he nR t hus bl ocki ng
eveRy Hh’%‘FhatZPo% dfet AP HRAASYH{ESpr bt ei n. Several cl asses
of antisense oligonucleotide are known to those
skh$ |aad 2l FexrRE 15e tto ithel Bl M EPeaerdnaPPee ket & the ropes
The former bind to target RNA sites, activate ,
4 itnteapesdillar fiorl eszese(etq. plRasEdloWiRARsES L pf the storing
that cleave the target RNA. Bl ockers bind to target
systRNA, 2B nbii hine pegdseidn ohr anstcdtlbpntint strenslatksndr angeide placed
of the ribosonmes. Exanpl es of bl ockers include nucleic
in @&ad%e1 MEANOAd NOLEOIROURES, of atkegoresbendinaCvdiscrand. Sliding
nmet hyl phosphonat es (Thonpson, Drug Di scovery Today,
of Zhecalg{o%ég}((g&?&)s) py REASENSe L I98RUG]LakdeSwiR operation is
fu ITe

use ctly as“therapeutic agents, and are al so

sefyl, faqr determnj a [ ' e t : :
ool el e By Gere KR e of Tgene Fnackdany ¢ tisclosed in
experiments. Antisense t s further descri.bed :
Tta}ian ZEEPYE eAPRAfCatiqyy 1 %Eﬁﬁ%%%éb% Eo\POBEYE s solution,
6: 561- 569 (2003), Stephens er a/., Curr. Opin. MI. o
the THEW1Bg FEgL192q E0BYE WKBeEr belke NBGr NSCPSSRFHARWn{iore since 1t 1s
270:1628-44 (2003), Dias er a/., MIl. Cancer Ter.
the 1wBddh 5% (RCGBAY, tChentrimtliasds Wbl orded. t596xEnEge an orderly
(2003), Wang er a/., Curr. Cancer Drug Targets 1:
windifi 86 {20@3dpe 4and Bennett, Antisense Nucleic Acid
Drug. Dev. 12:215-24 (2002) The variants descri bed
herein can be used for the selection and design of
anti sense reagents that are sgecific for particul ar
variants. Using information about the variants
descri bed herein, antisense oligonucl eotides or other
anti sense nol ecul es that specifically target nmRNA

o I e T - o "



preferably about 27 nucl eotides), as well as snal
hai rpin RNAs (shRNAs; typically about 29 nucl eotides
WO pooBaeigsh) . The latter are naturally expresseRCT/ER008/000089
descri bed in Amarzguioui et al. (FEBS Lett.
579:5974-81 (2005)). Chemcally synthetic si RNAs and
ShRNAs are substrates for in vivo processing, and in
S 0 g ors
ror BAA2s"s ! ApeTlE BOLEN I ﬁ%% %‘*h Sehna  BRetric mot
23 222- 226 (20 t I
thatZ% Séﬁ?pﬁéal e( ééog%rieraiwﬁs gaeﬁ %h ge r? ?Vq) %8{8]:0 21 that also
transient silencing of gene expression, because their
operphe ragc BPFRASar concentration is diluted by subsequent
cell divisions. By contrast, expressed shRNAs nedi ate
| Gihg- teliew r5¢ abbeokhoskeowhos? tarqueh taREcringt sactgpions of
as long as transcription of the shRNA takes pl ace
winchbarauasd €15 ahd, ofNaher ériBiloyecitmbes Z£3 0550 85P¢RLF0OFCUT -
Brunmel kanp et al ., Science 296: 550-553 (2002)).
Simc e RNA IR eyl eSach tobydil Nghes IWRNA, spstRiNA ladid equipped with
shRNA, act in a sequence-dependent manner, the

tjmé%aéi E§c9&ﬁb@§ present invention (e.g., the markers
apl otypes set forth in Tables 12, 13 and 14) can

be use%8 gﬁ? Isgglg rﬁ%ég‘?{}geqs thg a&lr{c%gggﬁul Z8 the winding and
el c aci ecul €s conprising specific
aIIeIes and/ r E ot es (e.g., the alleles and/or
uanﬁgﬁxbﬁyﬁ5§“ P éﬁﬁ Yiinvention), while not
recogni zi ng nucl eic aC|d nol ecul es ¢o r|S| g. ot he
- aalpiee g doFeHEpRePYHEOr TRERETRNAIC Meh gaﬁh? rﬁfé’rm@ system
recogni ze and destroy the target nuclelc aC|d
23 ofotlerubpes.4;As with antisense reagents, RNAI reagents
can be useful as therapeutic agents (i.e., for turning
- ohbtei sEmsespsasihlat etbrgemesslatidy seaseslbdsieocRat e the driving
gene variants), but may al so be useful for
modiBangcher tgé Nngogindi vadd dalel RgoUaie dnunetitiontiie. ginchb®5 of the
gene knock-out or gene knock-down experinents).

stor%{gl%)%‘g ¥n0f 3 R¥ALL o8y, ke perf asamebi1by) a range of

l'ogi es known to those skllled in the art.

%?hOdSv:lLJrgl l ZI nr%\ g%nucj[d %lf 9@4 &%?&yef&pl% é‘fsscems 8, every module

ch ei C aci I pi

LP), eav -chain anti body fra (Fa apt.a
5 Oéntd“ené(ﬁ‘&%a?ﬁ Med. 1% f‘éﬁthSEI ¥ g “l”ht(?df :%%{gf e usggtem that
of lentivirus, adenovirus and adeno assaoci at ed
actupfies sitRRIA hyBFaskilCe SCHHEARES séfre CEnbiddl meni'§2%h @i?%%qof“f?cmmcal
nodi fied to increase their stability. This can include
modutedi fi cations at the 2' position of the ribose,
including 2' -0 nethyl purines and 2' -
f | poromyf i thedi merswiisch 29r andd 80r esiudtiavee indeRfrsd with the
activity. Qher chem cal nodifications are possible

coradokmownt &t Pasangkid leddativihhendiile Iheod ahkovdgeg 4 through
references provide a further summary of RNAI, and

Rk HSE T RAY ket = ehg g '%‘51%2”?303% "chen &

0
Re%%ﬂﬁed¥hes? éﬁorshégkgh§:otec S% gpéé%% ég ?iﬁﬁiffors’ it s
Chi. et al Pro 6343- 6
wesi3003y0 it Tebaciey 1E0ugt Lim,BR 05788 0By go Winches
(2003), Agarni, Curr., Qpin. Chem_ Biol. 6:829- 8 o
24 ¢DOUE) Wipgingr yndetngindingypystempPd. Obr ity BoBRBY, Py exploiting
Devel . 6:561-569 (2003), Shi, Trends Cenet. 19:9-12
the ( 2683)ipn Skueytast kal . theDrkigebi 8con. Faddywimad®s0246 The electric
(2002), McManus et al., Nat. Rev. Cenet. 3:737-747
(2002), Xia et al., Nat. Biotechnol. 20: 1006-10
(2002), Plasterk et al., currsy Opin. Genet. Dev.
10: 562-7 (2000), Bosher et al., Nat. Cell Biol.
2: E31-6 (2000), and Hunter, Curr. Biol. 9:R440-442
(1999). A genetic defect Ieadlng to |ncreased

o T 4



conmpounds or agents for treating breast cancer can be
identified as those nodul ati ng the gene expression of
W@ b@sizmesant gene. When expression of nmRNA or PEEIT2008/000089
encoded protein is statistically significantly greater
in the presence of the candi date conpound or agent
than in its absence, then the candi date conpound or
agent is jdenti.f] S [ or, -Te ;
ot T ST BR O SEHE il 12 ae el e ha arG Pheny Sorfsponding
. expression or protein Jevel is statisticall
withsFlohiSPg oSy 4 %gﬁ’lenkitr?é %r%‘ésé?n%e%‘%ec ht %é\% Faae-
conpound or agent than in its absence, then the .
camdicddee tonpoiige] SLeGIEREL Y & LEPARTTHI BieofrFtion of the
down-regul ator of the nucleic acid expression. The _
moduil ay eéntdfonhé uvintesyptevildey bis Hodssof, tiheasabirtionsi fpt can be
a compound identified through drug (conpound and/ or
adop@8€Mine SAI€gliengndsalaogasenaodnl @tcomoie . wlthswhintil ghermodules 5
and/ or inhibitor of gene expression). Mthods of
rranBA$ses shnghdrebabidity of Response to Therapeutic
Agents, Methods of Monitoring Progress of Treatnent

ng, Vet ijf)cl%%gfcgén Tregti ng BreasticLangsf AsceSrknewn iMeans  of

a
the art, 1 ndividuals can have differential responses

to a particul .her an . a 1.6 n298NE O wheels 16
i gl e S T R
response may be genetically determ ned i art :
thr@ﬁ%r%@géﬁ@ﬁ“@@&ﬁdﬁe? e§x? h‘%lr}OLsSlYég%rf‘ ﬂot%aélee—ntef) hthe classic
variations (e.g., the variants (narkers_and/or 1 11
railhgplior ypesipte Phehsr esbatiorneénthomiestfett o Jge trolleys
response, due to altered drug disposition and/or
usedainoramelrgprecaaivbesamh)acti on of the drug. Thus, the
basis of the differential response may be genetically
detergrenesudly pakted,Clthai padduattioones @lsetticiganekicalso occur
variations affecting drug response may result in
by h@XEChEYq&ferbRErdrig dRus@id yn thadividuahsof ecdpthed wheels 18
carriers or non-carriers o e genetic variants o
non- caj f tic variants of
thatf_jpsﬁéf) rﬁeapct lO¥E ncBrLeorf)ackQIS t;tl%[:féﬁe&li o @i h8ER it N on which

erefore, the variants of the present invention
may determ t he nner_i-n.whi ch a therapeutic agent
the ﬁﬁéylf) S ?fe%g%eagfgggsﬁ’sﬁﬁ% 1b55§‘/\fecldr the way in which
the body netabaolizes the t.heLﬁpeuti C aygent. ble maanetic
ACEHY GPREVY PIPAUGHE et dithehtY CREE gresEhdd T§FeRsto-e mag
particular allele at a polynorphic site or hapl otype
lindag neidinsat b eheft Bhel PPeraist 2F 5P6AsECTate to a
particular treatnent nodality. This neans that a .
patn emaidvagnosedswirtts bvidst regnetelc, adaditedieryi nghg magnetic
certain allele at a polynorphic or haplotype of the
reps@8€NEnd Nveithtotor( &g ustiienat -drilgk fand lpyotedhgve convoy but
al l el es and/ or hapl otypes of the invention) would

alsd e3PRBghPett b ifh. WOr peritidular SPecikliér to move a convoy and
therapeutic, drug and/or othertherapy used to treat

for f’rk%?a&g#gs gjqu;: in 1O ?ﬂfagfl&lcl HQVP&\G%SH Cer MspBPE eNGENBhrd8s linear

e or hapl otype cou aid 1 n decidi ng what
treat men ould be used for .a.the patjen Far ..
mOt%&&ﬁpF%?é'f %Baté ?Pé??fﬁafle%liaasgﬁg%%tdﬂﬁaic ?tgany, %? fﬁ%r pl?’eggﬁ%he the stator

of a marker or hapl otype of the present [nyeptio
has reegseraasddane 1gid aingubie tré"%i i r@tﬁmarbéels}éégﬂr ﬁgoh?%/\ produce a
bl ood sanple, as described herein). If the patient is ,
torgiesi npyent, obul Frarikerr AidreRe BICPhAPTR YFePTedged Ry aperies of
| east one specific allele of the marker, or hapl otype, .
magher spr @sesbd)endilien thae pigrsiretean ar esloipadsiagnetic field, which
particul ar therapy, while if the patient is negative
for the at |east one allele of a marker, or a
hapl otype, then a different ggurse of therapy may be
recommended (which may include reconmendi ng that no
i mredi ate therapy, other than serial nonitoring for
progression of the disease, be perforned). Thus, the

g . g



variants for gene(s) in a pathway and/ or netabolic
network for which a particular treatnent (e.g., snal
wori08aei287 drug) is targeting, are nore |ikely PGI/EE008/000089
responders to the treatnent. | n another enbodi nment,
i ndi vidual s who carry at-risk variants for a gene,
whi ch expression and/or function is altered by the
; oI Skoyard r r i kely to be r.esponders to a .
lnte?%ctstgt ﬁrﬁ'ﬁ%{ %ggf,lrc%n%gﬁ %ﬁ%eﬁll%%égfha %éenefglﬁ'sqglf prEgsrpr field
.or LLs gene product. In a further aspect, the markers ,
Comlé%dfﬁg%lg?@pggn%ﬁytfﬂéﬂﬁ?85eﬁfliﬁ?&ént ArEdRIpEttrseg electric
forTiFrgetin%'the sel ection of pharnmaceutical agents
Currgiyy YRk cPRTEFRAPYI BRREIS InPetioniaidng s Sdleddt | Brisofgenerates a
treatment nodalities, lifestyle changes or conbination
forceyf thate QURBes chie beonvesl iirednbyppdm tet idireetioon tof thhemagnetic
at-risk variants of the present invention. Thus, the
fielkwdwizdpeioéctbmni ndi vi dual ' s status for particul ar
mar kers of the present invention, can be useful for
sehedrenpoindibeat santoeopinp DAt Rat rﬁa@hggicagﬁg}e§or9{eﬁting into
e

gene products affected by the at-risk variants of

electivedidrf). tieedhin LATDLAALJ 0RS Qfi nYaf i ANt Ko 'H}}égeﬁ?ﬁ effect of
sui tabl e for one selection of treatment options, (=

he Rider -gene yari ogbi_pations. may target ofher_ .

the tr%gt r%ef?tﬂ S}é?i llgﬁcgule%ugﬁ Ogorgjafgn"éjt#ggnsyg er\%a;[‘l aft Rfytcular, the

i ncl.ud e variant, t variants, three variants, or
modulEs, P 8& %ﬁ?ew%gﬁi Qﬁﬁﬂiscﬁge 8dSHGRFEe it hePWieRent  magnets

clipically reliable accuracy the selection of
(thﬁirég?ﬁﬁﬁFennﬁﬁlé?meﬁ%ﬁ%eﬂpinﬁ?eﬁ%ﬁpéﬁaﬁspé@ﬁgﬂﬁhe helped by
present invention also relates to conputer-inplenented
SupergspiiERt T arize eblemridsol(Yimir phigsirmmedatiaid haplaokypes and it
descri bed herein to be associated with breast cancer.
is pSudhlappbi paddonen care beilsef ulethdlistwindiggs that operate as
mani pul ati ng or otherw se anal yzi ng genotype data that
electirsmatgeinl $utht hendBidaodse Afuithsly NMeRRELN soOPRa EXRABPbEmanent
pertains to storing genotype information derived from

magne®B, | idinvitddahoQn Jseadablenedi 8, SR %i%p6peir%lcg rrents in
provi de the genotype information to a third party e
t hj y t i.ndi vidual . fromwhich the _

theseg%%%?%/%gh é?{z?i SGer iq\?lgaeeddrh%u]irﬁm;% B%?t;‘ﬂ@ PS5 o enagnetic

. ,a.service provjder for, apalyzing the genotype . .

Fie1d? (B8 et BRE S Sk L £ e CRr IS i levitation of
cal cul ates genetic risk based on the genotype of the

the rqoﬂw FualPgt PHETRY @aF aFleretiie afir s sonversione of unérhanical
enbodi nent, the service provider receives genotype

energy pfrgenat ¢ it r ommygehoppeiedevi cehepmosider commbition of the
stores the genotype informati on on a readabl e nmedi um

permah@rt sabseuent amalrgspsctive anpidtee erdodt Bided bhethe rail 6
genotype provider is also the service provider, i.e.

and drhehsamBdpadd Y5 genessates JenekyResud NPidc M SAMficed flow
froman individual, stores the genotype data on a

during eada i i i rulce J.elatl ot -
P PR L O SR P PSS R Mo o
e . T addj ti.qonal . i nt.erpretation for .
° Thg%%lxg Y%?]taga%nggsneg% 'en lco@ﬁ%%?c?‘?%r@ﬁ”f%%’ coupled with
Vﬂndignc%§£r%gﬂf Ehe %ﬂdideual, or the geneal ogi cal
el atT orshp &t WeEnttire SPerfWi digie AR 9Sefdr discénterlocked
i ndi vidual . The reference individual may for exanple
Lo a8 pey PrediPRicel bty ehyigeasyebt msopeisonin ;@ wieohreHeble and
~individual w shes to conpare his/her genotypes to. In
quick grfy - pan t el apy enbedspstem behenagenot ypmadart athas usedntervene
to derive information about genetic risk factors
contributing to increased susceptibility to breast
cancer, and report results f9ased on such conpari son
In one aspect, the invention relates to
conput er-readabl e nedia. | n general terns, such
medi um has capabilities of storing (i) identifer

oy



increase in risk conpared with a reference), by
graphi cal neans, or by other neans suitable to
WO Rdoggeat e the risk to the individual from wheet/1¥2€08/000089
genotype data is derived. In particul ar enbodi nents,
the results of risk assessnent is nmade available to a
third party, e.g., a physician, other healthcare
- et ounse - e ul n_vari Lot
oy e s ot st BB o b gh s Bk teristic
applications can all pbe practiced with the markers d .
AL G BUE o SRRE T hERPRO (et Rt e Ror e B flictuating
been described with respect to nmethods of assessin
Or OSGEEEPLNBI IFNEYIY 0CHIEaSE €AnER? . STHIfES tasered with permanent
applications can in general be reduced to practice
magnefsd, ngn nidrk epsmal Khirectios Ghribpl Rlaned ohtlie0g26 gfamoni c
regions as defined herein, including markers as |isted
i Thd atreand2; Egnans wli4h anithmahkensghiles| b nkagebe equipped can
di sequilibriumtherewith. | n one enbodi nent, a marker
be, HSEfddample ! MRoUGRIOUS ra8 Pesics ARGhaBDOdhdrR Magnets tde the best
invention is seleced fromthe markers set forth in

candi-rc%t%leego}%bté§nﬁ§bd alﬁ"zi&es_%goll@) NQ. éa%g% iht&hQn fagnetic flows.

enbodi nent, the marker is sélecte rom mar ker

sl 41679, rsi7 8, rs4415084, rs20 8 .
e hErgits carect Y bRy st M Rt M P Ps e magets 1o
mar kers in |inkage disequjlibriumtherewith. | n . i
functias: REr e Bt hEnta %r}ﬁje%ﬁ%?%éij"?%t@él EE‘E”é&EFrIB?ﬂW‘?ﬁF%e?ep‘JlSlOH
rsl 941679, rs7703618, rs4415084, rs2067980,
that \lapges 364 FRe ISpuasd»f ERy 1668 T-and rsl 219648. | n
anot her enbodi ment, the marker is selected from
r Sh@eA 16799, artdensrdeer ofi mabheakiayge Lavsedquirhi bitingagh  permanent
therewith. | n one enbodi nent, the marker is sel ected
magndtsomlilbes nipsikeng skted duhbtionalables 131 d ginghet f@rsystem: the
enmbodi nent, the marker is selected from marker

suspdrsAdn 5084 nhcandaisk 81 %1 il al 1ok agecei Seqeiidiig B the modules 5
therewith. In another enbodi nent, the narker is

is tﬁeeée%kgdaé%&gg IR KeL s %%E Eontdedd Tabh&l%ealhyg members),
anot her enbodi ment, the marker is selected from nmarker

crec{ RG0SR B LS Ly L0 € 260U LBL Moy smorion
selected fr the markers set forth in Table 14. | n ,

of PEBtHEr Oéﬁbggtﬁ'é?ﬁ?, apfh et HHGtKAF 19N P§4H§O§h?d?r% equipped with
anot her enbodi ment, the marker is rsl 41679. | n

permyeat heranssodidish tthe t Herushr RlerthesmedylzeoB48anq ffherefore of the
anot her enbodi ment, the marker is rs4415084 or

strettdle@lsidle | stramotherl2eénmbodi nent, nmarker all el es
conferring increased risk or suscepbitility of breast
cancerdear eoseleadred ri sl dts liERadimE9 odl tied es1lGders equipped with
rs7703618 allele T, rs4415084 allele G rs2067980

permatlehe! Gabhets! 0035564 aldrel & %brtf skbrift3398n ahb gl ewd, degrees of
rs7716600 allele A, “and rsIE 9648 allele G Nucleic

. 0 oot e o
Eree et ds ocar baa hor bl can 58 Usgd TR’ SRR °f e
..and kits of the present _inventiaon, as.descr.ibed in the
110850 K 2005 L3 al GE%Y P S g o LE a6 105 gt tion are
herein, is one that is separated from nucl ei c acids _
transt%Fe%r‘iPé%SIeytF‘F%%‘i?rtsﬁearg‘grf%loé? ARG 0PFdBOS#Judicéhe air gap
(as in genom c sequences) and/or has been conpletely
plangyr partially purified fromother transcribed sequences
(e.g., as in an RNA library). For exanple, an isolated
néel wgardsi theoknehgy icnuwestsion, cdrrbeasulfstiantarglibyrations that
isolated with respect to the conplex cellular mlieu
in which it naturally occurs, or culture nmedi um when
produced by reconbi nant techpi ques, or chem ca
precursors or other chem cals when chem cally
synthesized. | n sone instances, the isolated materi al
will formpart of a conposition (for exanple, a crude

. e . T Y e



x 100). In certain enbodi nents, the |length of a

sequence aligned for conparison purposes is at |east
w@OMp/ 124251 east 40% at | east 50% at | east 60%CHIT2008/000089

| east 70% at |east 80% at |east 90% or at |east

95% of the length of the reference sequence. The

actual conparison of the two sequences can be

. .acconpl| i shed ' | - known t hods,, far ' o

it 55 TR Eha Lo PR GO Vi O (g e Aans s o vefkion:
such a mathematical algorithmis described in Karlin,_,

- the TARBLAPL 3 hUIEheSYINprOteRal | CrEdOn Sl assgATeIn Yails 6 by
90: 5873-5877 (1993). Such an algorithmis incorporated

meansnbd wHeelNBLASTdaAd XBbASTObR b am resesip6Ruatay) gepgrators 20
described in Altschul, S. et al., Nucleic Acids Res.,

for 2pod3B8Ng3402rdrt99The Wi sutliol cennegtBUAST EHred geappEwrs 20 are
BLAST progranms, the default paranmeters of the

thosECSREGIHI¥E RhOJMmaAB1d €5 Jweiddl Ascasube usefligu¥etion can be
the website on the world wi de web at ncbi.nl mnih. gov.

enpodj renty 1 Par aveLers, fof sequenee160TBaikS@RAcugh to
akx%gﬁ ggﬁée?pat scoreéigo, wordl ength = 12, or can be

varied (e.g.. W5 or W20). O her exanples include the
ac“&?‘aof?}et %ﬁ?%ia’t%%?zsoqand Miler, CABICS (1989), ADVANCE
and ADAM as described in Torellis, A _and,Robotti -
- BBt eapg) O Bitss e 10v s (16T SaCHRGIR Main Fails 6 by
descri bed in Pearson, W and Lipman, D, Proc. Natl. .
meanAc e, WiSisils USANBE/2Bul- e PTOdEIt1PNOh foyRept occurs mainly by
enbodi nent, the percent identity between two am no
actuatiny segeertes 2arcdpecatebivpl tettdgdudiasd st He neAping on at least
programin the GCG software package (Accelrys,
one Gamlar ndgervddK)if The spriesemifignyenicnothal smogtowihdess 16 mostly
i sol ated nucleic acid nolecules that contain a

per fdrRIFERIpREt PAIAdteBn ] hedeyhbe i giviey bastescthighd yrotors 11 that,
stringent conditions to a nucleic acid that conprises,

s -y | CEi PN S thetem 1 £
e R S

oSSR 350 s, N 8 cocrators o

or. a nucl eoti de sequence conprisin r_consi,stin f
the pHed cHRSEBMEMPEERLE eeﬁﬁ%‘?lé?gggd%es gahg e%&"(:talon Betleen smooth
nucl eoti de sequence conprising the pol ynorphic markers
whedlissf ecerichclagsile 1211 Pabl e 13 and Table 14 (SEQ | D NO
1-237), and the nucl eoti de sequence of the FGFl O
- HvRPSBOLIHCND afd tREFR2ngengstenwHer eiayel hennyeiiédt pdéhat are a
sequence conprises at |east one polynorphic allele
cont&i@Rt abmedtiveert hechmsdier sadndntanrebypes: desty idyedeans of wheels
herein. The nucleic acid fragnents of the invention
16 ME1attHLastcRROYL1 L Derdbmh aast sahpput S8ict20n. ABeopraziction of
nucl eoti des, and can be 30, 40, 50, 100, 200, 500,
curr]teqo’oc&QrSOQo %@i%?e%?SPi'n%%et&!ﬁ%;ig' nd#¥rs, so that they
nucl erc acid fragnments of the i'nvention are used as
robes or prinmers in assays such as those descri bed
Opeﬁ%?%?ﬁf““@?%%%?’ or "primers" are oligonucl eotides
that hybridize in _a basespecjfic nner. to a_.
- BEnpt ﬁ%a?yo§tFQﬁdWBPSaSMﬁEWbi%ngg?ﬁﬂnépe5ﬁlé? f fhat are a
addition to DNA and RNA, such probes and priners
compireltide petwasaptd delafiséFeirélacpAd EPNBPNCRC dedidpi g means of
in Nielsen, P. ef al., Science 254:1497-1500 (1991). A
magpstalae lovitatimer Tenpoiskss & regi alpofednippasbiilgle wheels 16 that
sequence that hybridizes to at | east about 15,
enstiPi lealplig abgait a20-@p. amed iproda@rtiann o€ mbodiergntegcurs by using
about 40, 50 or 75, consecutive nucleotides of a
nucleic acid nolecule. I n one enbodi nent, the probe
or primer conprises at |east gne allele of at |east
one pol ynorphi ¢ marker or at |east one hapl otype
descri bed herein, or the conplenent thereof. In
particul ar enbodi nents, a probe or priner can conprise
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anti body" or "nonocl onal antibody conposition", as

used herein, refers to a popul ati on of anti body
wori08aei28s t hat contain only one species of anPERT 20100089

bi ndi ng site capable of immunoreacting with a

particul ar epitope of a polypeptide of the invention.

A nonocl onal anti body conposition thus typically

di spl ays a single bhinding affinity for a rticu
revel s R w ot it RO oo e HisoRBe P S erators.
i mmunor eacts. Pol yclonal anti bodi es .can be prepared as,
e 1P Be oD ARSVBY ST HRIAES| F ATSEATABP o Sibicect 2 PRPVide for
a desired i munogen, e.g., polypeptide of the
the juseenfi oavensihlér mgenattict hbneast MOTHES avid bdwyet thay ¢npure the
t he i mmuni zed subj ect can be nonitored over tinme by
delistanddr dl¢@atini pues,s efich haghey tolmdan cfnmgarel tudaked
i mrunosor bent - assay (ELISA) using immobilized
poingpepticses thbtdeskd ethret Be garidrhothyy ralleecul sy, being rotary
di rected agai nst the pol ypeptide can be isolated from
genegggof@mré ©00or F&RIPSIDR RliResh n@Rdrd Urdens@urdst mé€brs upon
y wel | -known techni ques, such as protein
star'%%gé Otr}]l%t \9%{6?%&¥téﬂ? O,bggl&dtegetd %@vgrllc,ae‘:tthgr}nocﬁtleg% and generate
app t g., when the

opri ate ne after inmuni zation, e.

antibody titers are highest, anti.body-produgcing cells

> ighh B &F el FPGnPE e GBPEEE BRIt § B Sidre to favous
monocl onal anti bodi es by standard techni ques, such a

the tigehy Br PGS 0B hAf q B oRPYHLREI Py Odedbfi B b§YSeaHh jr are not
and MIstein, Nature 256:495-497 (1975), the human B

mutugely hybrdcdedn theotnti questkrbed élemible |swrugbrre 12, another
Today 4: 72 (1983)), the EBV-hybridoma techni que (Col e

circeinsiédnce Monotkaneate Aehebadires2@rdeCaserke ps Thercapy js Alhgn, during
R Liss, 1985, Inc., pp. 77-96) or trioma techniques.

the Thed eghiRehogy dRfrapi@ductig dmdepidpnmesféc wef | thaowires 2 is
(see generally rrent Protocols in |Inmunol ogy (1994)

mis é' gﬁﬂ%?&h Uase, (89S mbadahn YE1 @Y & RPRYstéRC inNeW11y goes on
ork, C Briefly, an inmortal cell line (typically a
eloma) is fused-.to | t pi
advag%ﬂ%%o t 855 % mItaf r%}a%g% ?mﬁérté% v?ng’ tgkérgnd?enﬁmr}%g gpnage to
as descri bed abov and the culture supernatants_of .
restORg FasUITATHG Hy B[O TBel 1Y drE SEReRticd ot 601 dnt FFyated 0
a hybridoma produci ng a nonocl onal anti body that binds |
ordex (6l PpeRticdeofMAtRES| ANGNERDANCIBAS of IPPR PRNYAVRECing without
known protocols used for fusing |ynphocytes and
comgiefiorg &he z6wl logtihg Inadede carrobelappbie d Hsopwi Heagat pose
of generating a nonoclonal antibody to a pol ypeptide
of TH emb v evhi 601l (sS@eem el.sg the QystenttPoogbodlishi the kites 2 are
I munol ogy, supra; Galfre et al., Nature 266: 55052
autdmh97da11 yRaFh vefen Bt naiinh tAbi sl enad Arpbhati eshshstNewn driving
D nensi on I n Biol ogi cal Anal yses, Plenum Publishing -
LRt 5 York, Y 1980)5 d.24 and 25
ehe P s L SBE) T Nevoouer o pae YAihe

rdi nar.i| skilled worker .w |l r.eci t .

or RVARHA, Y. b ScES St OB A MR A s 23 o0
eful, Alternative .preparing nonqcl.onal .

the :*??Pﬁgoﬂy AEC Bt FI 3 H‘R}EHQ% otﬁ’ﬁs I,Sy eﬁoﬁgﬁﬁ’tﬁ?gltoaﬂf Tfodye end part

to a pol ypeptide of the invention can be identjfied ,
10, aafrred| @ & I9yiserekniofg the reacoNBT HishtSYSbabT ratddr ithe kites 2.
i mmunogl obulin library (e.g., an anti body phage
Cbvidiuspy ayeachbtaady) 3wofhkites golsy phpreniendepemdangdy from the other
i sol ate i mmunogl obulin library nenbers that bind the
onePOobypefingdehatKiflsghoringe nés@hcag candosarreeni ng phage
display libraries are commercially available (e.qg.,
t he Pharmaci a Reconbi nant Phage Anti body System
Catal og No. 27-9400-01; and the Stratagene Sur/ZAP(tm
Phage Display Kit, Catal og No. 240612). Additionally,
exanpl es of nethods and reagents particularly anenable
for use in generating and screening antibody display

-~ a2



the variant protein, for exanple to screen for a
predi sposition to breast cancer as indicated by the
w@e@saeies’ of the variant protein. Antibodi es CRBEI/EE008/000089
used in other nethods. Thus, antibodies are useful as
di agnostic tools for evaluating proteins, such as
variant proteins of the invention, in conjunction with
anal ysis_by el.ectra t] ility, od | gctri :
o Sy eseh” SRAEERLLE, BB at R, o i Beging, =0 the
ot her physi cal assays kno o those skil|led in the .
oresgit AR OUCER TSPl VB Lokt R Pre S gRthd prayiously-
one such enbodi ment, a specific variant protein has
ment bena! doptEraPatienti RPekGRtaSsi bn TROAOANOEPE cte Wodgle reference
type, and anti bodies specific for the variant protein
must clen reHenfdoe aused: detadedt exylanhéigpeci fic tissue
type. Subcel lul ar | ocalization of proteins, including
Vaheidtigh0l gl NShe aidinal Socbiordet@rfonest usy Nthe smart control
anti bodi es, and can be applied to assess aberrant

systahbgel tid ao1heealg:zation of the protein in cells in
various tissues. Such use can be applied in genetic

ing, I ' ' ' rticular treatnent
- at?rtgcé‘%:t?ctgyco%:&%?tfﬁfg th@ 1 {:oc;f RItés @@

case ere treatnent is ained at

correcting.the expression_ |level or pre f,1he
- S%%%Fﬁ%?“ﬁ&&?@Vﬁgggeé%nggﬁfﬁiFgglém%$s§fi 3??6% or
devel opnent al . expressi on of the variant protein, . .
- PHEEboR & SPEEIFPES fRECVERR %?Faﬁta“@r 8t EyyiHg objects;
fragnents thereof can be used to nonitor therapeutic
- agfuatéeryol Ahei Boiilag medulparihert Ghefigrepof ¢ i Bheinpyors for
variant protein function, for exanple by blocking the
tranblatdinggtiof wanvleed aht opriveestrotiogasyrtedi A8 nol ecul e or
partner. Such uses can also be applied in a
- atherapeuwf eneamtexk; i n which treatnment involves
inhibiting a variant protein's function. An anti body

- cGARnRs{ cexampheabe disadid BEogle eppsompetitively
I nhi bit binding, thereby nodulating (i.e., agonizing

,c’-)\LTthlgnt %%g@i%' ng sgelihe e | ¥i§é’s .Ofaltlhe s géﬂr components  for

bo an be prepared agai nst specitic protein

acoupf At R 260 2G4 RSt TOCAEL pPOTEPn (Haf B4 iciar,  the wind
associated with a cell or cell nenbrane. For
systgfnd n}St9REPBRAY | HLWY WEWeRNSWR-BBdy TR ERETS Shieed @rgipulators
an additional therapeutic payl oad, such as .
thropgiivbigb| Fhfe praduess: phect gl ymme§ensd epirrope isofiekivered to
cytotoxic agent, including bacterial toxins
mototsliduhitihertite etampiiagt phawe n§, treunhdalses beoh)theThend system 1 and
vivo half-life of an antibody or a fragnent thereof
for Mtoberimer easeditys pegykappieanyhrougheleenporgiat | eonpboents and
pol yet hyl ene glycol. The present invention further
provi@l @ @3etOri 1owbPr MITRErANt iBaedi eSstdn therietdedstion of all
descri bed heréin. This includes, but is not Iimted
Kit tecti e, p C f ]
eteckfoi kS fE B i LRNERRRIE, Py BBt P py the smare
coppri ses anti bodi es such as a | abelled or |abel able
Contﬁﬂfgﬁﬁg?“and a compound or agent for detecting variant
proteins in a biological sanple, neans for deternining _
t HeCam3GRENor 1T HROTpPR s EREQAndFSPT 2b5s8nde REPCTET i St Producing
protein in the sanple, and nmeans for conparing the
elecarpunessy varpagh Jpron@isysten tlhesspmiieudty fegcribed.
standard, as well as instructions for use of the kit.
THey preesent, itheemirbossandil thewpbesaxenpivehtsoh, byrheheintegrates
followi ng non-limting exanpl es. EXAVPLE 1.
Identification of variants on chronosone 5pl 2 that
associate with risk of breasg; cancer | NTRODUCTI ON
Mut ations in breast cancer susceptibility genes BRCA
and BRCA2 account for 15-25%of the familial conponent
of breast cancer risk [Easton, (1999), Breast Cancer

~—~ A - L OPNNNN\ L, ~ o~



conservative Bonferroni correction for the 311,524

SNPs tested [Skol, et al., (2006), Nat Cenet, 38,
WQO®8A3RS7 Associ ation to chronobsone 5pl 2, confPCHELR008/1)00089

CCEMS data, is genonme-wi de significant follow ng joint

anal ysis with CGEMS The Cancer Genetics Markers of

Susceptibility (CGEMS) project of the U S. Nationa

the SAOCET bMRiist Ut 6 RR3E efeased dala, f ek %188@1{;8 energy enacted

domain on a genone-w de SNP associ atlon study
atients

e cancer sceptihility based on 1145
throgihdatii%ﬁ?%%nstyrs g%@ ]geonfo%&?ﬁeayﬁ APPrEt Pt TP 5% JogT Steps
th tSNPs %%Ln% ﬁhe I1lum na platform These data are

2t fG PEBHEALY TRPER5ST MOSP sy VARG rSYsERM operates.

ni h. gov/ cgens/. The CGEMS project found no genome-w de
siigHh f refgrenspgiial s i alnde siiopleedi of. thowewiexd, system 1 and
noted that one SNP, nanely rs4415084, had a P-val ue of

hypothe38ga DIy wisshmitag atHatorohecdisentiphcelamd whicbheind @nidlows is
the CCEMS data set was analyzed jointly, that is

consigenoard wiide shgnidilgant asd tRldeBoniies BOBLr&QEFephtON during the
This SNP had an unremarkabl e P-value of 2.21E-03 in

first hewCEMefdaba 88d ,prdiesgeRamfla Siadi fiLanceiffention, the
the joint value being nostly carried by the Iceland 1

tran{%&%bﬁ' &0k 13- I?&L%IQGS Tyge Lhe CEEMG gagltseﬁéyém u!blt§a?t‘ieéjn from the

ere significant on I1ts own, provi I rma

. our Qqrigi-nal qbservation, of associatign to
wina 3 §bedla S ite REREr D RaHihg CHGICCFFR U Rah gpgslule 5. Tne
mar kers coul d show BC ri sk assaoci ati ons_through their
smarte SIOPEFt i YRR t HARECTS IV Ra SpSrebatS SfoKetPsar so that the
. _association in the 5pl2 region W contenpl ated that
wind (HEFEY it bet dlsl BPsibRet &9 cybhedaty tatwirld és|roeusyumt pmpatibly
is there nmay be nore than one underlying at-risk
with \thei seed pfelsmptingnticheobepd 2 regiwh bhgtosissbbortmebatted] to the
to different degrees with the Illumna SNP set tested
rail @ndueXigsthatwrdilbf etgnt Thregueneiemnord Hnbbef Nt the ropes 4 are
popul ations. This is based on the observation that
to thehel appadle LeederSignihd GaRE, S GRpbiatl Sraknt o tReion force
cluster of nost significant markers (see FIG 1).
e 3 a ed t .. S cases
as raia{rtdg. %Eﬂéfmg"gch% Yn%dHPé 9 i loys %ﬂg%hg&f CEPRESY 41 are kept

soci atl on nals are very strong in
data: for

teri,al _but_are not stro in.the ,
sanodf BB 8 e r S £ G e R B o RSy et pgy g train
strong_sjignal in Iceland 1 but not in the CGEMS data.
3 of dilfepaf Iy AHET SMP TERALY \E®LPekt e dufkekural | Jemedy the force
replication in Iceland, rs7703618, gave a P-val ue of
compogiedBEPgERetd oty 1o 3R ORindh spredCGENS tddsa wagt . the kites 2
G ven that there may be alleleic heterogeneity in the
advargpl gorrggioon sweepitef the wirsetfroft Haplhape SNRs #had ,then advances
through their correlations with signals that we N
the kabseryedehsidriagl €l aBged sdabinstbd €Owhd RRINSEDS I0F the wind
detect all pathogenic nmutations in the 5pl2 region.

systeh Qrdefid er!a%@ﬂrt@ for fpueNa& S8Enof (RPMBRIDNGS 0t ™Bhe modules 5

first identified a class of SNPs that gave P-val ues o
- rless d 1 c d set. Ve then Iit
and %%Fgg%oglta%%?OOEe%&%%lecng!’é&ncq@aége@%a%ﬁe%e?esrﬁrﬁ of° 28 and/or 21
or(ﬁf%éticular%ﬁ%yival nce, cl ass being defined as two SNPs
¥ HATESHNS BP9 UE OIS, BB¥tweent hem Thi s
resulted in a set of 6 equival ence classes which we
dES ivatEll ad olast FoPPeaEntlRuPiAtesfcacedEiggweo the present
. started with the SNP that gave the nost significant
inven§igmalnstgad hecelngs $n( whe ctiowmyidénatesd The Skamyt' cBNPYol system
then by reference to HapMap data we identified al
HapMap SNPs that were correlated with the key SNP by
an r2 value of 0.2 or greates and were not thensel ves
represented on the Il 1l um na Hap300 chip. Thus, using
the Iceland 1 data we observed signals in severa
di fferent equival ence classes and that fact, in

______ Y o, e



peri od. A preval ence cohort conprised of all Iiving
patients (approxi mately 2840) were eligible for

WO esu2@AENt into the study. We obtai ned i nf or PETIIT2008/000089
consent, a bl ood sanple, and diagnostic information
from 2210 patients, a participation rate of
approximately 78% Genotypi ng was successful on a

. total of 2190 patients for rs77036 . r t ai -

arii] e TFabt ot Ehoht 0t 2t HT S7BRE| EnC gk RASS htnates withour
reported previousl Stacey, et al., _(2006), PLoS Me

prodacings 21y .brﬁfhglglzjféc%%tu g i%odeiﬁt PoPg E%%smdeosys?ém 1. In
846 individuals randomy selected fromthe Icel andic ,

part Bepledl 0P N Dat b HFer AnePrtZob 5 StaE; $4idgsl Bhe rigmin 3 of kites
ot her ongoi ng genone-w de associ ati on studi es at

2 irde@@BE. tbndbviduatis witchskatdicagwdsitbe ofrofileast, daicer dragging
in the ICR were excluded. Both nale and fenal e genders

effewereramneheidedes! b | ibmisnal Canrebypi Nn@vBhAL S antplresl ywextéicient) . If
genotyped according to the manufacturer's instructions

the RBadilesusi fxa chafiiHu e, SHurpnHap3 8t SR ybeashditerogifRYE a system
(I'''um na, San Di ego, CA, USA), containing 317,503

of tgr'é!g?%%{rizll’,ﬁ?%ﬁer omfhases! (0f Lhed nternatbondl eRMapis still

chip provides about 75% genom c cover age

in the U ah CEPH ( S | es for .c :
pressfl OYETE § BaP EITARD Cor darte (OO0RT. Rt Bt g that is
~659-62]. O the total nunber ofggNPs on .the chip, 59%9
in thdpeshgenel UM ARCABFE'%iPNeF- betatitPHe Gefiules > are not
mononorphic (i.e. the mnor allele frequency in the
mutugbhbiavedepird dhreudnd coRte®|OLs slewesls| d4s @Wemg such step the
0.001), or had low (<95% vyield or showed a very
advaatgiminti oAnthedessmirtedonodulend Harcdy s Viiavbeal dqyuiiheiiriiaum
in the controls (P< IxIO 10) . Al of r these
prakhepatt LSNPS reeseencemeyedid r om thetarbysi 8. pdtergial path
311,524 SNPs were used in the association anal ysis.

desc‘é‘%%ec?@;psa Wiy an thl L edkle rét ecliel w889 afcdding to the

s were al so excluded fromthe genone-w de

associatjio | ysi S i ;

oresd g AR o 2 R L g o006y T R e e wind and
Aci ds Res, 34, el 28] was designed for_rs7703618. an

the GEPTSIALS L TGERBY BIR G e DI COEy Taphe Qe 5 are kept
conparing the genotypes with published data. The

consiaRtay LG X IISoRRT AR che s WiDAIHATHPS datd EPgprend system
5 shows the sequence context for the key SNPs

1, thscuosed $tepei ncorPablieg 6 thhowsoERes desepTPidontdf thie present
Cent aurus Assay for marker rs7703618 that was

invedlevel,opessdeat i genot gqsingated t hy s detbely. s@tatdsstacab, ¢ and
Met hods We cal cul ated the odds ratio (OR) of a SNP

delifht BlP teSURE L Rpasall ddpki €At iviehmeeel kite € is, depending on
assum ng that the relative risk of the two alleles

the WRAL RrPEASU CAFIdER TMIhiBhi 8S i sAldRirseaf r8@UEBCIAS ows:
rather than carrier frequencies are presented for the

a) méukrg’é%dsg%}geﬁ%%ﬁgghgt I%tq:ep\é%hygéee\%r %r%v%gggiﬁg Wthhr@spect to

stan rati o |-squared statisti'c as

i npl emented in the NEMO so re . pagkage
the WERRIITEHLIT I (STE & (5605 2Nt coagp Gin piqugjronsverse
~ Confidence intervals were cal cul ated assuning that_ the
withe sesRRMTe tof thehadrRITRENE dI6CHEI MR HistiFaut dhe Soweh of the
I cel andi c patients and controls are related, both
unwomntl hertands beff wose §rioupsasesagsner thsekfs Qquaredway from the
test statistic to have a nean greater than one and a
modured$ aof ltaegeind bastdh G7AR erédrdsst snelt edepheracebbatdionlarly to
factor for Iceland 1 using a nmethod of genomic contro
[Devlin and Roeder, (1999), Bionetrics, 55, 997-1004]
by cal cul ating the average ofsthe observed Chisquared
statistics for the genone-wi de SNP set, which accounts
for rel atedness and for potential population
stratification. For Iceland 2, which was not typed
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rs2973644 C 44429684 9. 54E-01 1.003 1660 0.232 11562
0. 232 rs10512852 C 44439070 1.82E-01 1.101 1660 0.923
WA 18822025015 rs723166 C 44441516 8. 00E-02 1. OSHCT/BE2808/000089
0. 740 11537 0.725 rsl 6901 843 T 44448618 4.81 E-01
1. 036 1660 0.819 11561 0. 814 rs4866898 A 44449132
1. OCE+00 1.000 1660 0. 146 11553 0.146 rsl 3357659 G

e ETECE A, O OSRASER A HBEE, Dl scncin

922853, 44497553 9. 46E-01.,1.004 1660 0.°108.
1020954394501 55 PRiTo $ 1o R RS 5 ORI SBE IR BHSLTREAS
0. 761 11563 0. 746 rsl1 384450 C 44525645 3. 55E-01 1.037 ,
b) 1ekeing 5p5h135D Ghe76l 4 20B0ARFAT Ak 516 JEmg4ELlERCction W in
1.112 1660 0.066 11563 0.060 rsl 7320222 A 44544792 . _
which  tA&Ewid blode (se87re o FAG521D. 985 speb8deBpothe exploitation
44584014 3. 26E-01 1.052 1659 0.176 11553 0. 169
of ths44aG3187 Bed464156s1s48tEd0Ro 1tHE0@ed 68:in0e 53 .1 Thbd makes the
0.508 rs7708449 A 44614727 5.00E-02 1.084 1660 0. 355
kiteld56deddt 334at568B380nd A4E183ddH i 3hdF H ckd@bltd 6hHfdloit the
0.176 11561 0.169 rs4642379 T 44620489 3. 27E-01 1.052

n ! -.03n spite o
oS LOBE BB PRI SR 0D i o

1.Q9F-02 1.105 1659 0. 9 0,50 4 T "

SUCh4£78§6T8'9?8%g-é%éﬁgiéiﬁ%sééégc4%§§f%§%§§oP%g%§%3£f positive.
18080 G 44759831 3.37E-05_1, 181 1660 0.405 11562 0. 366

REceFQuBr 7180 S HaT) DI, BOE O T 7485 0 307 Piagtve been
0, 354 rs2330572 C 44786490 2. 38E-05 1.184 1660 0.405

descrimgl (OlBE5PTYIUTHS e BEFEEY 48 12119 0BaeNg5 agEgcation .
0.405 11560 0.365rs6885754 A 44811554 9. 68E-01 1.007

TO20068W089D1 4014550 FeOdBNCS 7742 P4ONTI| F8158AE EXIFEAGSONS;
1.193 1659 0.392 11547 0.350 rsi 1746980 A 44823379

o) 1.98E:9H 1 (H86NA660c0u05I1661t0e 38Evesdi AL 1964 Ftep a) of
44828756 1. 97E-05 1.188 1659 0.390 11560 0. 350

tranbSeiBEe30mnd; ﬁﬂgﬂi@‘lgti@ e Rbrel 2194 HeBA € 32Andd&b811y proceed
0.349 rsl 0462081 A 44846166 2. 13E-05 1.187 1657 0. 390

e R0 SR MO0 HUANERD & UGS L0 e e

-05 1.182 1644 0.402 11513.0.363 rs 648 G 4
of tg?59%¥?ﬁ§§1?%EE%9f§8890? %1d§2§é?f9§4gzgéi§$§ﬁféég%ﬁﬁﬁgwe away
44856241 3. 63E-05 1.181 1658 0.330 11498 0.351 rs%h. e th
from) FhesB8GuYe 2485807 "20d AFSHEM 11 -1 87486690, 38FO1 %1 1S Sstep the
0.350 rsl1 2 188871 A 44859505 1.50E-05 1,191 1657 ,
statgnaue Brs37a01844hpk 0687788 4d8B51RTC 1174 Rres opsiggrentioned
1655 0.389 11520 0.349 rs4457089 T 44867237 2. 06E- 05
Italian 87atE660 aPpBBSt10560. 0TGAWAEGHFA5330T whigy 27@rence can be
6. 23E-06 1.200 1641 0.398 11355 0. 355 rs6896350 C
naded 487 8078 &9 imns; 187 1660 0.389 11559 0. 350
rs1371025 C 44879734 2.06E-05 1.187 1660 0.389 11557
d) O-d’éﬂ:%ncgs%%l?s%é G 44882289 12 p2dcdeddd alo&%@rl&ﬁ@)o@i‘é’@%irection
11561 0.350 rs729599 C 44887761 2.21 E-05 1.187 1660
... 0. 1561 .03 s9873 4891879 2. 1BE- 05 1.
Wlthlé%%&5%3§% f%§5398$3%%5r§%%§8%#§ %?4%%%8§QE'Z§R%E-O§t control
1,187 1659 0.389 .11559 0. 350 r.s4492119 A 44 1 .
SyStEh THATER Tostca GISROoHET 2340 AOre e T o BAgh R effect since
| 44902529 2. 12E-05 1.187 1659 Q.389 115§§10”349 _ .
it PRERAESEA0SIIEATARHVES 63106 125 9 P2AEES 31895 HYpkggonsists 1n
0.353 rs7716600 A 44920506 3.12E-05 1.214 1660 0.241 ,
a quiEGOtRN2OBls 42avERE TWe49XERgerEesoEdpEing 19picdfeethe kite 2
0.409 11560 0.367 rs7705343 G 44925078 1.31 E-05 1.190
traveéb58ir0.a4091dr 558118 368 resridl 29642 (A94BB80 Uines Eh@Sffected
1.194 1655 0.396 11518 0. 355 rs9790879 C 44945386
1.27E-05 1.191 1659 0. 409 11561 0.368 rs1 0462084 G
44946850 2.31 E-01 1.067 165§ 0. 155 11562 0. 147
rs9791056 T 44949392 7.66E-06 1.197 1660 0.396 11562
0.354 rs6880275 T 44954436 7.76E-06 1.198 1648 0. 395
11484 0.353 rs6870136 G 44956163 7.51 E-06 1.197 1660
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rs981782 T 45331219 2. 28E-04 1.159 1601 0.458 10706
0.421rs981782 T 45331219 1.05E-01 1.066 1660 0.470

WA 18822025454 rs9790873 C 45337015 3. 61 E-02 1.HGCBITR26@M00089
0. 128 11554 0. 115 rs9292918 G 45346536 4.21 E-03 1.161
1656 0.176 11546 0. 155 rs6895055 A 45366909 2. 34E-03
1.172 1660 0.177 11551 0. 155 rs6888352 A 45371416

2 72E-03.1.169 1659 0,177 .11551.0 409 .

arc G5 ST TR S IO U To1 5 dbo gy v JukBAR I Phe wind system
10473384 A 4538931 1 2.34E-Q03.1.172 1659 0,177 11560. .

1 trgvelss algnsFHsE72Es 45AE087E % §35%E. ggl%tﬂ@t BEp PPreFH9 1n any
11563 0. 155 rs12517615 C 45412289 6. 70E-02 1.190 1647

way OCh@47rangPssop, 04othe 150uss 2 - TDASA9370E! StEBE-H3 1F, ppFessary to
1660 0.179 11558 0.157 rs6451798 T 45433355 3.11 E-03

recoter,66n166Dat0VETY dHBBO tOndH7 ar 640 430610 454 51m@pnd rope 4. At
9. 05E-03 1.112 1658 0.375 11560 0.351 rs1 3 162651 C

the 484%5404e :A4Et02)ibe)88nd 8852 3E5pld368 i, 3bder $b be captured
483310 G 45459859 7.27E-02 1.178 1655 0.051 11413

py tHe Qhhdr flaP3024cds 49403435291 B (EtAlrds 30t 463816. 08 er one.
11549 0. 080 rs6892290 G 45472638 1. 08E-02 1.109 1660

oS0, 2 SIS o opBat L 00 05 e

1.1Q08 1660 0.377 11563 Q. 353 rs1 2651 887 ‘ .
previo g g gon T 20 BUETh 1BAY 6rTE For A RRRaet, to wnich
45524926 7.07E-02 1.088 1660 0.232 11562 0. 217
refergpmeavan Heamags 15017000 X120 0660 0. 884 11562
0.874 rsl 852598 G 45648477 2.93E-01 1.049 1660 0.245
e) 1k562iCr1A¥7 repaat] tA830DVIOfE 6ETPEG far A Ery4cquylsie gaiption of
0. 490 10826 0.455 rs1 534391 T 45714539 6. 74E-02 1. 117
the h6&52 05881886 1ri878. r s2879074 C 45761710 1.49E- 02
1.103 1660 0.384 11560 0.361 rs4380674 C 45814898
2.60E201ndwdbe3 1660005 chltbhd) Go248at sST44diEFIoded in Italian
45815753 1. 29E-02 1.105 1660 0.384 11559 0. 361

patehS4 219 H,458262540én08d Vel 2088 1588 0wd48 sLEBER with arms
0.315 rsl1 0941 703 C 45827373 1.02E-01 1.069 1660

0. 364. 115 .34 1.0 0 0Z.2. 99E- -
R R R o S v e A
~ 2.15E-01 1.057 .1660 0.260 11561 0..249 rsi1 3 155321.

Wlthwéh%&%leg .%%‘Et-*bfg.tg*?lu&”é%@go.s%%“’foi?%%g 6?%?5% 18 ifreased or
rs7733616 C 45844224 1.59E-01 1.Q63 1630 0'2§0§$1372 . 4

reduge@ 7@1EBAUt0BOAIE NG AB64865hes 0k (39 . ©79°1 6450 EFINg an
11465 0.349 rsl 3 176359 T 45859776 2. 72E-01 1.050 _

unwih6B8Qy Gy2edm 1255524008 5he S486RET SYALGBBE2187 thep3pprey 4, in the
1.059 1657 0.259 11530 0. 248 rs4242126 A 45871874

wind2 s§8Ef 11 la@Btd1660td. 245 pke56alt 0.rR8stiw688642@gGlation of the
45876009 9. 87E-02 1.069 1659 0.366 11561 0.351 rs1l

unwoRA8 1sdE3 ofes 48884488 b. 8ddur@lbl. Afansl 69 2i034iddies/ 24 and 25.
0.032 rs7730617 A 45885804 1.53E-01 1.063 1659 0.294

115570 r 5 45900  40Er01qd5-067 ;
Imul%éeg%%.§é§&if§%3%5%§gsé%§%’13%%0%%§f;i%9§§63%:i.ogé?ofrder w0

1.067 1659 0. 36 . 353 3319; 4 :
aleephiopredd Fat (e 3750, Ha9 ha o0 oo T T &F S3agas, dotated by a
45906437 1.53E-01 .1.060 1660_0.363. 11556.0. 349 r 2
techigeBn e e H 5T E 18 SREUEES 15081 ThG0 E a8  dFELy fore sloly
0.278 rs4368738 T 45938289 1.67E-01 1.061 1659 0.294 .
tranplsed (V1281 FRIETE799°G US04 BERF 5 203E59C 75 Hispo continuous
0. 034 11560 0.032 rs6862657 A 45951498 1.03E-01 1. 069
altelB66iG 366 UBLEG3 DeB&EY JRI4B1 892/ 489868468S 6199B1pa extremely
1.057 1654 0.034 11519 0.032 rsl 1948152 C 46000128
advaht 893l ad. B&Ehrbie4d4pOinG8aAnd 13ie7 efesy7 the7 443384 Sibtracted from
46006394 1.01E-01 1.070 1660 0.345 11562 0.330
rs7701444 C 46014363 1.05E-01 1.068 1660 0.369 11561
0.354 rsl 3352566 T 4604240342. 03E-01 1.059 1648 0. 260
11420 0. 249SNP Position Allele bl d34 P-val ue OR Cases
Frqg. Cases Controls Frq.Controls rs4370277 G 46094169
2. 40E-01 1.048 1636 0.402 11316 0.390 rsl 2 173206 A
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rs7703618 (G Frequency Cohort (Cases/Controls) Cases
Controls OR P Iceland 1 (1599/11558) 0.396 0.354 1.20
WQ20WBA0B51T cel and 2 (591/1314) 0.392 0.353 1. 18rPQI/BIZ0GA00089
I cel and conbi ned (2190/12872) 0.395 0.354 1.19
5.3E-07Table 3. HapMap SNPs with r2 values >0.2 in
relation to key SNPs in equival ence classes A-F. SNP 1

is the Illumna SNP with the.l st .P-value ip e f
the Wity dile gt cPYs SESSPANE, Ly 8i r‘%nﬁes%paﬁ%p %P\?P%t%ﬂg‘? that the
is correlated to SNP 1. D' is the nean D' val ue

kitegc? owe able donBevRitPohs BE2ERe al l el es of SNP 1 and
SNP 2. R2 is the square of the correlation coefficient ,
beMareenet hevittho r8NPect peaithel sipfespstagl yeith arms and rotating
corresponding to the strongest |inkage disequilibrium

shar@bser ves et weemtaldpell ésataonSNP TOZHGASHMM B, WEND wind system 1
SYSTEM FOR CONVERTI NG ENERGY BY TRANSLATI NG CN A RAI L

ce ES BeBY ik EES ANDs PROCESS: RORt RPRADUCHINGG aspects:
ELECTRI C ENERGY THROUGH SUCH SYSTEM The present

- whDYENRon: fefeLSah 0y i BEk S8t 8RR 1QhgCOMVRS § ENEharacterised by
energy by translating on a rail nodul s dragged by
kites. The pr nt_inventioncfur r Pt

ac 5%§§%u$%r£ﬁf§§%éﬁﬁ%m§$%% ?Fégé%g?gie%%?g%gcggggﬁxlexPth'ng
system In the past, the probl em of_ produycing : ,

the gast o PPt Poeriss: SRy BFBF t9hG PR OPY k&P gythe wind
sources has already been dealt with/ in particular, in .

systepmefpither Ppefenst $NHEHIOINAE BRIEAFTeHrBREsSed figng-type guide,
converting wi nd energy have been proposed, together

withivathlsmstepat miwlileeshdtharassligtteacen itndeeHegy £dilyhand energy
wi nd t hrough power wing profiles (generically

con@esi gnatedrnidyhekpivittengn drokighirld of the pmdiiesltar the)Fites;
4.124.182 di scl oses a device equi pped with "parakites"

- @fe " IDAiHd g4nRak t asi) drsCapliureranding emeftgyiranthg of the
convert it into the rotary notion of a shaft that

kitegsCto%%F§§ ; B JeReLA Py T@aﬁxsd%i‘i ¢Epdss Charaet efih§edyd¥m of the

pair o trains ‘of parakites” in which the kites are

arranged jin seri.es. Eagch ain,_i ippe i
S e T G T
trains of parakites to reach heights at i.ch_stronger
SPOIRES e IHWABFI RiFHES BIbwW M| Eh sp%aérie%%fe Rosé't %gtr ticulax,
blow at earth surface |evel. Every train is :
driciegs brairfedt reana h&YcBeasS fin dPRG L Pioe it W BpEEICES athat give
drum or a wi nch whose rotation direction can be
risaltcepnasadesgrafizantist SMetdsiragain node ioprarases apy gwplaces the
unwi ndi ng theropes due to the wind current traction.
one BreRYddd aiyntid wpadadydres wikhequipped whidtiagssedid
rope, called "cap-type", connected to each train kite
_ @ndct by ough Wwhischykten SiiPASSHIY erldo reeh€iGlg k¥t the components
col | apse the paraKites to facilitate the rew ndi ng
arrd oeﬁe%% eﬁtgﬂrngu@qe aréﬁé%u%%a’ ab- D& dPURRY KIBL | OR: Ofy the turbine
each wwnchis when

ransferred to a generator that,

act yat produces el ectricity, There.] i

cen it (B oP BT oy SoF ALY ERPbURR OTut chbe Bel GRarges move avey
makes a train of(gﬁrakites recover.ed mhiée the other, =~ cent

fromnEheasEenas. I Cagtr 45 nd Enégy "ir8% Rt sfofs - P
converted into nmechanical energy that in part is

invenmipdi Bbel SospRat SYSEETE e EPPNECRTe aFFaPh Jferd of each module,
par aki t es whose cap has been closed, and in part is

next ot eihee decavterria esgtatiens eperigye. kTteouFheadbzicespata@s confers
bal | oon constraint to each train and inflated and

to ¢ef hatedsypen eveny opskati hyenytde,a sheugarakite tarenich it is
kept at a desired height and the caps have a fixed
orientation. Chinese patent CN 1.052.723 discloses a
current wind generator equippgd with a pair of kites
t hrough which the traction exerted by the w nd
currents is converted, through high-resistance ropes,
into the rotation of a drum placed at ground | evel.
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reduced and the kite glides in order to bring itself
upwi nd. The kite is recovered, again glides doww nd
wa@pwsttiestycle is repeated. Dutch patent NL10I1FQIIX2008/000089
di scl oses a device simlar to the previous above
descri bed one in which however the manual driving node
is notprovided, and in which the kite recovery occurs
slanting the kite as.a,f j d L A0
possplie Fh TRFILE WRSTSr Cicharag: (hDrPEpSkatly OF Mdfirude  (for
US 6.523. 781 di scl oses a devi ce_cqnmposed of Kite :
exampleyi rf gif) RIER" FeRRFSudR WAI'Eh Refacen phyifieg by the wind
captured, having an inlet edge, an outlet edge a?d t Wo
systef de thdgees agdckotatiedi shafit-vén fastoule are%%r%arﬂ sffms reduces
supported by the kite itself. This device is equi pped
the wihH sgpesn commect edndoal hevsk insredgiey dme tieeakhtefj §he path
driven by nodifying, through these ropes, the pitch
descangi® by The: diodvuleg areic hamiessmenslsuppth ethebpamd ebistpece between
cabl es placed inside a power rope that connects the
a mokhi€ 48 BnMahol ) oae} Uatee sudbgeneraddulebowith which the wind
produci ng electricity. The kite ascends pushed by the
! i t4.ng the lift force and describing an
SySté%E%EEéggg%%%dicular path to the wi nd speed direction.
ffer. havi ng.ended .t he ascension, .t ite i :
- wﬁ%%bvg¥3§ea%an%f?%¥ﬁ%} §§%r?®%hgﬁﬁ 2§8§?E§OS§%£ELEE§ pipes for
again the wnd. U S. patent appljcation US20050461
recoyPEHI%sEE akdesA c%r%qg% § ﬁh% Ritd fsé’Fg%@pPgi t%lZl Rg Present
the wind energy that generates electricity b
inveatierat Firgy, kbse rré%@@’eégng op¥stemg \iiaveh %nr?ég Rpfo gple to be
generator. The kite is driven by neans of additional ,
orienoges wihhotigh chhch dtheobdtricdgabodt Knahlg d10rs zaridilf pégne and 1n
The kite ascends with a high attack angle. After
the RRYt N endedet henascensi dmteshehat kasls argbestiisag and launching
m nimsed and the kite is recovered in order to start
Cxﬁggggmgycle again. ltalian patent application
TO2006A000491 of the sane Applicant of the present
Appl i gatton ﬁ%éofé %%esclh% wi; B éfﬂ&@iégrd&%\é%’f&ﬁé&_by the wind
energy conprising at |east "one kite that can be driven
fromthe ground inmmersed in I n | uriren ;
Sys?&ﬂda%é\ﬁ%ﬁdpf?ﬁQﬁsngcﬁﬁﬁ n%e$?fg?§|8§§§?§9pf§3§§ g?ﬁbr%512% possible
| evel , such wi nd turbine bei equi pped with at |east,. .
to RERELGH W@%rﬁ%@ﬂ@%@%@&é&?%ﬁ%ﬂ%%é %”etr\rlwwéh% tae,Sl%Czlc kite 1 1s
Kite being adapted to be driven by the turbine in
abletdesulttgacottat Eheeingr m and perform the conversion of
wi nd energy into electric energy through at |east one o
geher abhar npimgossy s tieth operatduigrageferancat g0  FIG. 22, it 1is
cooperating with the turbine, the ropes being adapted
advik@bhe t0 st apsid tundechiari eht Breegyadrnodymamitst oIt hies known that,
kites and to check the kite flight trajectory. In such

wheﬁ’\'iangiﬁ(y stemV thherbnd andi64@at bkRgosahtc di€ace AS (in English
production of electric energy occurs by exploiting the

“ai;%(f}lc\)/ltﬁt’)l,andlggngglgr&%ngéf?%e QN dderdriedi NG ALIEG Yo ABeD parallel

€s rrving o Ites occurs only by neans of

r opes, r eove i n.such, wind system.wt :
o GORELINY ToRET PP Pha" BB Ce ArFanden Tor sotop i neicular to

the ropes and driving the kites are i.n the_turhine
SUCTtefﬁﬁfleég%a?fH Y hetefRse dr W&ﬁaﬁwt ﬁgo‘?ﬁ’oi e i“ﬁ’\%hi%‘ﬁre”ts AF]

the ropes go away fromthe ground towards the kites.
pas&iingakbyve ivhes Hehodynadi s ysirdarei A% saenguirictr Ghan i g forces A

shaft, the kite recovering pipes are fixed. Anyway, as

can he.noted hy _anpalysin e j.Sti [ t.q; '
P2 F BT Rd Sy ST ERS. GHLY paat w1 T 1e8 Rave Ve genargfos: This

the follow ng cormon characteristics : - the kites are

equi pped both with power ropgs and with driving ropes:

this nmeans that the rope | oad through which the

electricity production occurs is not transmtted to

the kite driving nechanisns, but to other wi nd system
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operating cycle, since the kite recovery occurs by

actuating such w nchest hrough notors. In such a way,
wW@eooshizesTi city generation interrupti on occur SPEFETr2a08/000089

consunption of the previously produced energy. The

conti nuous current delivery to external users is nade

possi bl e by using accunul ators; - attention has been

gene%%e%ﬁéﬂpf’é%@u% | y&l e 00 frh%ﬁ%;@g%%glt %Qflt off @hECETdCLEY therefore

a cyclic process. e of the path that

t he kites .nust,_describe when flying dn_.order to
@ IR SR T O CORVEr tEd "HRerdy PRIl Rbst
conpl etely neglected; - the problens related tao thi'
contERd syEtamreteEeert 5O0F Tt 2on rPROED NPT dGr <ite Al can
many kites connected in series are dealt with in ,
movedetaaigl the kiftekoremeliyectddncEl Musbee e pibpectod awer motion,
researches. This is also due to the fact that current
the le@sgacchésecart i BlyfdidcasedoonAt hes sherteawiof respect to the
productivity of already existing systens instead of on
windt Bge&gvetopsein &fsenewienergycdradlicdig systensrel pespectively
order to partially solve the above probl ens, European
perphd €0l 2 APl ¢ath OR1ER 1187 20204 venwi he B8R eitrSeausdd to the
Automation S'r.l. instead discloses a systemfor
converting kinetic energy of wind currents into

klteélectric energy through the predictive and adaptive

check of .the flight of kites connected to.a "carousel .
" -qeﬁb‘énasty}g?em%i%ﬁgtge v%*??c%?rag%eg YU O:%ﬁ%r.l rjegg%gnofa nd with
the present invention is solving the above prior art ,
S, theobbens deyppnandudangta sichddsysttéont orhe oramepnemig of the lift
energy by translating on a rail nodul es dragged by
ite i sedi Lh.er 8Bt: T o dhe; GUr nent 58 atkgnof stk of the
forcgr? ﬁﬁ&%gi?%cﬁ aﬁﬁgugﬁﬁgﬁ{ﬁgh%%gggymﬁfﬂ whi ch the
kites ar riven, the pat |.l_e V. [
trana%ae%of}l (f/fn S AioPder oF gtln%x%%ﬂgkgl]tehgh%ag%gg e%oéno\ﬁ?1 PR of the
energy _and the wind systemarchitecture, in which each
dragngficeDi R GANERBILENFDEGh at | east one rope to a
train of kitesthat, pushed by the wind and suitably ,
drfioveihigerrishes 2at TPARFGPe KPRRIE, thet Paetqronnd ge PegPendicular
whi ch the nodule translated on at | east one rail that
direperdrortmswind lcoseentrat hit aid adhisalgle &o geletathagiisgsMémn order
cooperating with nodule and rail generates electric
to oBfelrgy. hAfotaero akiteeén ahet heftpresentcompuenttd dnalsg the motion
providing a wind system for converting energy by

direbt afsbat bpgrenk i@l Mo @ssgigegdHy dkbd ericB dddipehent D.
the kites are driven by a smart control systemthat

kSt b dilbesedPeEL oriiomkian: d | 30:ng8hy OPIIGIUMARL D of the
in order to optimse the wnd energy that” can be
. dsubtracrled fromthe wi nd. Another object of the
Wind Y&t Lt nvention is providing a wind system for
converting energy by translating.on rai ndul es
o RgoatE Dy RITEE FHLWR R TG BHG CORpobtag2e b R to keep
system of the present invention are driven through the
the seatdor dpisieehr digh iered endr gFaps foransfdphedursng héhe steps
wi nd system nodul es. Moreover, an object of the
charpresersedi hyeat hogh idraggong dififgch oy nthesyshgmkipes 2. In such a
converting energy by translating on rail nodul es
way,dtaggrtcdly Kidseslidtewkivedpirige thét emndarferodt i sed diyneaating power
smart control systemthat actuates notors connected to
due WhnahesopPOssihhy. by interposing reducers, placed next
to the ground and integral with the wind system
nodul es, such wi nches operating both in driving the
ki tes by unwi nding and rew nding the ropes wound
around them and in supporting the ropes |oad for
converting energy. Another ofg ect of the present
invention is providing a wind systemfor converting
energy by translating on rail nodul es dragged by kites
in which the kites are driven in order to allow



invention that is nore efficiently actuated with
respect to what has been proposed by the prior art.
wWapwsapase and ot her objects and advant ages of PETE2008/000089
invention, as will result fromthe foll ow ng
description, are obtained wwth a wnd systemfor
converting energy by translating on rail nodul es
dragged by kites as.clai ned j | ai . e ; -
ABOUeDRIE SERET 5 G5t & Fah7 b B Pages”of g deby M iplying
i nvention are obtained with a process for_ producin
the spgetidicc Wéﬁ%r@?)N%Pﬁﬁgﬂn%t%%eﬁ%&%&%agt goﬂ%re By the front
present invention as clainmed in claim197. Preferred .
windeatyrediineenaspaed mohbe riibealnapglyathord tefateRe praeRy the Kite
invention are the subject matter of the dependent ,
Powee| @homr KPE, prepenformavent ¢cerf iiclentbeheét depenfiss & BedLe Vi/ Vi
by sone preferred enbodi nents thereof, provided as a
betwBORN-Wiit B §pdeg exanpl @ ndvspéed of erence two theffBettnseda and Ki.
draw ngs, in which: - FIG 1 shows a perspective view

ofc P&l r g rerbadicgeatapf nbiel wiwhen Sitsd efit@qaondi tige ground
to the present invention; - FIG 2 shows an enl arged

[ SReGiikye £y r diiBA! Wil coefficient K
consgg%zprgcng}nlttxotfg%ﬁéég \?énr?lg sgb)%g{igmégglgg%@ ':xll_ﬂ_ﬁ@,_ FIlC]I:\ 3coe icien

shows an _enl arged perspective Vi r d :
refegipdai ﬁérﬁ?’ oflalg%c}'t h@}enc gtqrrjﬁon]élrﬁé g%ﬁl? %e%\?mgngg%r{safeﬁngfc raint by

FIG 1 ; - FIG 4 shows another_perspective view qf .
oscilhat EBHBrREL ot FHEP 3 E. WHIG LB SO ie o5t diFargad® LiEt the
perspective view of the wind systemof FIG 1 ; - FIG ,
ki tef spérivd samothhbi kel éb@%dﬁfﬁe%’ﬁicsp?@%' Vinew Hte PRECRFgas higher
systemof FIG 1 ; - FIG 7 shows an enl arged

as hpehepetki Veftviiewidh aeppasfteteetheebadi nent of anot her
conponent of the wind systemof FIG 1 ; - FIG 8
shoysnaaxaplar oes per spgeisevehat ewaf=al(r 8f er Aed and Ky = 0.1.
enbodi nent of another conponent of the wi nd system of

; | WS aptenhad . ged perspective view

tn %}F%%%seéoﬁ%ﬂgng?q%ofﬁﬁme 8. - FIG 10 shows a
per spective view of a preferred variatio f.th N 3
SyIRAPPHE o RGTt 31 Hx preg(érﬁ%ainﬁv%rﬁcﬁi% ;aQ_ t{fl%ﬂfl%/m r the
shows an enl arged perspective view of the w nd stem

spe@ff iE| @werogenerpr el by waRdWSPaAl eifl Mg Fopers a?é’ﬁ\}%ﬂ

view of a preferred enbodi nent of a conmponent of the

wind system of FH G CEN >N € ows anot her
Speqses'Ligdeeys/e gt BP-%]* ﬁeZQégrf’JpGn@%fg W‘“Ple 12: - FIG
14 shows an enl arged perspective view of a preferred
enpodi nent of _anot her nt W SYst &R Ofe kite is
FIWE?e Ryvet %aé “95 s%g\%ggg%%nl(g%ee%mgre)rs ect ?ve view o
of a preferred enpbodinent. of another conponent of the
exprRsEd s tBRsL VORI f%?ﬂ\’]]da‘lo; - FIG 16 shows an
enl arged pérspective vi ew of a preferred enbodi nent of
Kiteé’vherr=c!@'ﬂ€’bﬁ@q¢tfsf%f1df¢?é€w41d systens of FIG 1 and 10;
- FIG 17 shows another enlarged perspective view of
t her compoBRAHE e0f aFkiEe LBre-udddGwitllB = lsowsace shéfet’ pushed at
view of another preferred variation of the wind system
the 256U AIJ29 chOny BepPr §SQd i bINRALG 08t | @ M8} Ghel Bwer that it is
operatingsteps ; - FIG 19 shows an enlarged schenatic
posgi S g{)(%erlll% §‘¥é§taetmr8y%e Fl'e@ell\ﬁéul'd BL G720 ﬁh%hapower therefore
schemati T, f¥ont sectional view of a preferred

enbodi nent o conponent of the w t em. of
WOU4® GORT RPN {‘? ?Eg‘eo At g %t e Eg?t _é?)%l @/tsez%n%ﬁoﬁl\%%gco generate.
schematic view of the system according to the present
invention in sonme of its operating steps; - FIG 22
shows a schematic view of a stationary aerodynani c
surface imersed in a wnd current and the rel ated
forces generated thereby; and;;- FIG 23 shows a
schematic view of an aerodynam c surface free of
novi ng al ong the direction perpendicular to wind speed
and the related forces generated thereby. As can be
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the nodules 5 to which they are connected and al | ow

converting wind energy into electric energy through at
WO e@sti2@fe generating system conprising at | eBSI/IT20&8/000089

generator /notor 20 and/or 21 described bel ow, for

each nodule 5 . The ropes 4 are adapted both to

transmt nechanical energy fromand to the kites 2 for

dr agqi t he nodul es ..and to contral : %i .
trTg e@rﬁgﬁ/ 2BFUHHGR OKi E?%s aﬁy‘far?’erc%%%%/%s .og I—Fs}ﬁé;%ﬁfc e‘?%vtfv,fl%lemy' I

. preferred enbodi nent of the wind system 1 %fcorging to le

is pohgifeeseniakeERit iGN | T2lN8S qesdtehefiayqth [T, Tor exampie,
reference to each conponent of the wind system1 ,

KPF mosewsder xades iepadf tal £@r ridei pexiahdy Rever | didtc§annge obtained.
functionalities wll be included that, w thout

fromi Apditei ngvittheaperdear ninigenf hatilddre Be25®dbhed, highly
reduce cost and sizing of the whole system1 . For
such purpose, conputer-aided multicriteria decision
techni ques can hel p define optimum paths to reach the
best structural architectures, as well as the control
t echni ques whose objective is optimsing the device
operation and productivity. Design alternatives are of
a continuous or discrete type. Continuous functions
can be easily explored by relating the benefits that
can be obtai ned by changing attributes such as cost,
wei ght, resistance, lengths, angles applied to a
solution. Discrete alternatives have to be |isted
andherein below, with reference to each conponent of
the wind system1 , their major characteristics are
descri bed. The wind system 1l of the present invention
therefore conprises kites 2 nade, for exanple, by
weavi ng fibres commonly used for manufacturing
specific sails for certain sports activities, such as
for exanple surf and kart. Due to recent aerodynam cs
studies, kites 2 are available on the market that are
able to satisfy certain needs in terns of control and
drivability. By suitably driving a kite 2 , it is
possi bl e to nodul ate the energy transfer from w nd:
this is fundamental since the kites 2 nust be driven
so that the traction exerted by neans of the w nd
currents Wis maxi num and at the same tinme does not
inmpair the travel of nodules 5 on rails 6 . The kites
2 nmust therefore be driven in order to produce a
traction that translates the nodules 5 on the rails 6
al wvays al ong the sanme direction. Such result is
reached by suitably nodul ating the energy transfer
fromthe wnd, as wll be seen afterwards in nore
detail. Wen the kites 2 when flying tend to rise at
their operating speed, the aerodynam c resistance of
ropes 4 connected to the system 1 base inplies a
chain-type distortion that nodifies the attack angle
of the kites 2 , making them assune a gliding position
with increased efficiency. By adjusting the attack
angle of the kites 2 in order to show themslightly
pul l ed up or flapped, an intrinsically feedback-type
systemis obtained that settles the apparent speed of
kites 2 . The power that a kite 2 is able to subtract
fromw nd is function both of the aerodynamc
efficiency of the kite 2 and of its area. In
particul ar, such power increases with the square of
t he aerodynami cefficiency and linearly with the area.
In order to | ocate the optinmum sol ution that mnmaxi m ses
the power that a kite 2 is able to subtract to w nd,
it is therefore possible to isptervene on those two
factors. A kite efficiency depends on the kite shape.
The choi ce of an optinmum shape is therefore a decisive
contribution for obtaining great aerodynam c

o o o ~ g, . g, T . 1 .



el enent between kites 2 (not shown in the Figures)
in turn exposing an airfoil section and keeping the
w@s®eni2y7 geonetrically stable. This all ows reP@iT2Q08/000089
the ropes 4 (and therefore the drag opposed by then
in the maxi num system speed area. In order to obtain
this result, the kites 2 can assune an arc shape in
whi ch the end walls extenqcﬁﬁmﬁpnnect to the other
kites 2 , or shapes that ten 0 approxi mate plane
Wi ' ne, or Ny l's. IR oW, that it
e e T vy
in which the wind system1 has a train 3 of kites 2
COMPE4¥Sach nodul e 5 . The nunber of overl apped kites 2
can arbitrarily increase. Mreover, py keeping the .
- glashdrask epec st ant), adpeied e ?ﬁs?ﬁg‘y%zrﬁ‘ﬁrf%é’Pngfmersed i
kites 2 conposing a single train 3, the kite size :
at ldest emsesindlitisrentkd¥) kite recovery and expul sion
manoeuvres easier, as wll be seen afterwards in nore ,
- detr@ileasBnomrhediuient 5)ofadeheedv trd teypssianel cacebr deary one rail
to the present invention provides that the kites 2
(6; Bl pnAY nbe: the Fankd ! raila dodidle ab) deive toenesdamg through at
sizes. The kites 2 in the top part of the train 3
a igﬁ§§i Rak ,r harehips, andqr ehati arfiadyad@pred to be
laﬁ%f%ﬁ%ie C|ég)d%?fg%g%€8§ﬁté fespect to t&? kiteg §&¥L
. the, bott.0 rt. e.ki e totio e id rail
(huygpeb¥h%?%£§8§%%?agﬁe%hségﬁﬁitg ?%%gé%hgrggﬁgﬁgq?he0§ =
kite sizes_decrease b roceedi ng. t owards 't u
(6; efd f Pﬁéf‘f%isﬁu% CORITS 23Nt g%lrna ieélﬁg% Jz}%c?p%gg&rl? Snergy
because the farther away a kite 2 is fron1thehwodule %il (5)
thraughwht ckedst 08e cEPRITPAT AR YT PBUGACRHE LG 4 Sppg module
greater its speed during its flight. Therefore, by ,
and psaiceediiig fanonﬁ)t,h@—au‘@lwemop@no|<4t>o%en@qu,s"tsleliate@hoioqifk1 gro transmit
train 3 of kites 2, it is possible to conpensate the .
mecHahi ght spaeg ifomeasa ab tshedkkies 22byapk oge essitwely a flight
reducing their surface. In such a way, the power

traﬁ%@gfﬁgﬁﬁgaﬁjQﬁtéh@gwﬁnd Wis the sane for each kite 2
of the same train 3 . The wind system 1l according to

t he. | pyent | TRATPf ) s€Sity act iBAr&OReSsdd in that said

2 aggﬁgggggg&Fré%gn%?gﬁggces ?r%%?ghd to the kites 2 and

.. us faor dragging the or. [ r ; ;

ctedfn %) e ARG HE FIEGR SPr e o s ior ot e e f g Tp oot wind
thensel ves. The tractjon rqpes 4 are. el enent that__.

curpgpét (We T§CBHFAB) ?r‘(g i9P&d %q%n&@paalrpggéﬁ?&rg rl(S)\I/r‘—gleetrlso Pz?ﬁgsald module
woul d unavoi dably bring about an increase of their

(5) aer salychamiié f@si stance. An enbodi ment of the wind
system 1 according to the present invention provides _

3. thatind heystepesly henvardanyaté aplainsdet iBATEHGIsHOWH | Hhat sald
the Figures) . In particular, the rope section, next

kitd 2t hes nedutes to. bé dfieemi ind osgst enm préceeeh ytaakgion adapted to
sections of ropes 4 subjected to continuous power

t radBREB UYL @S madeh d N5 Qi agtd Watih s¢)stewsyadaphedHeOsame sense.
perform such nmanoeuvres and descri bed bel ow) have a

gr Y ] i RS PEST t he sggtd@Rr9ed Ng GRESan attack
. JRES ?%Lttéﬁeg%‘tf%dﬁgéssgfc%ﬁfeg 2" “This all ows
bt ai ni ng .a_greater._wear_ resistancs.. .. '

ang&%fﬁa??ﬁ%lﬁfga?seg?F%ﬁ“? SEQH%)%gggfﬁ%gﬁgggéﬁgté%béﬁ such that

with offsets. In order to further reduce the drag of
said gdftPofd df P%B%%iﬁpéﬁbfg@ﬂﬁﬁ“to greater speeds

(nanely the lengths of rope 4 next to the trains 3 of

kites 2 ), the section of the ropes 4 next to these

| engt hs can, for exanple, be aerodynami cally nodell ed

according to a kite that generates a slight asymetric

lift, avoiding turbul ences angd oscillating phenonena.

Such result can be obtained, for exarrple, by coating

the ropes 4 with a star-section extruded sheath (not

shown in the Figures) : in this way, the star

- . Y
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The wind system 1 of the present invention further
conprises a smart control system operating on each
wore@al2z0257 and t hrough which the flight of the RCT/ER0@/000089
is automatically controlled, and a supply system
cooperating with such smart control systemto nanage
accunul ati on and delivery of electric energy produced
by generators 20 and/or 21 durin he . - -
5. t%’éﬁgl SYTEH al n@‘CFﬂEé) i I1E06 IR r{‘t hcehr%% # Jé%ggtd in that said
dragging by the kites 2 to which it is connected
kitet Mloaghmadse of opkaiple mederé¥ery nodule 5 , the smart
control systemdrives the train 3 of kites 2 in order ,
6. tdliedpbpstent he)draggidigoefioectiain br dererestapiasct e that said
nodul e 5 nove on a closed path. In particular, the
kiteS(mar tiscddd of sasit-efiytdopeeateds with a set of sensors
wi t h aut ononous supply placed on kites 2 that send
7. infigamayiam  pnefeeablihg nondiehess, netaactergreaurid that said
conponents of the smart system The smart contro
kitefK?)t q %%%gi&%\att gL ijaf Qc?\ﬁg)%)éQWthha@té?ﬁ&ghtened frame.

ormation comng froma se ground sensors (for

e l e the val.ue of the r 4 | pad ] -

8. ré‘g& ngYtHa" pgli)r sacg rérlrlor}%ortgjp g%a%nf@ i o%lgagga%‘é?%{v%énqﬁlortgat said

. detail) and performa. pracessing to autqmatically :

Kitedf vt RENKITELS PARRGI 1 HE a?arP&%s%trelﬁ% %lﬁgFa?és? Ipgaer
regards driving of the kites 2 , the wnd system1

9. adboddistigte® the Jnces@Hty it eHeiBnpr %%efﬁeﬁvﬂ that said
nodes. The first node consists in using the power

kiter opesinaserdi-Hnipng megpesal Eschquingpen B 1R7ENEES21R golymers.
therefore connected to the correspondi ng nodule 5 _

10. t wiedghyatgai r1)ofadcopemngt to Stehmr 6pesharddtestsad alr cwat said
dragging the nodule 5 (and therefore generating

semiel:fc%itd'i!t9 §hesgy) kdue L9 t{Hesdyhassitics aiemn ebpbhe to two sizes of
mechani cal energy subtracted fromthe wind currents W

. . ahe r s, 4,;aeesfdlibhelunwound and rewound on
Sa“%ﬁ%(%Q?anfﬁgﬁgsaéﬂégnd 2§ In 3Fder to drive the train

3 .of kites 2 The second drj.vin ISkS:
1.y dimg §¥ﬁﬁq“b#§)(%ﬁgprs%ﬁﬁhnoi%i?ﬁmegFF%ﬁ%%g§§ ;)sggel iﬁ?at at least
board the kites 2 . Through such spoilers it is 2 multi-laver
two pessi HiE t bLeg%eat@ t {AHul ENTESTERat i V& 195 e o ¥
pressure gradients through which the kites 2 are .
confdgivarionThe &bove §pein e eapnaséeactirauel, af oyeast one of said
exanpl e, through piezoelectric systens, shape-nenory
ropeROl(¥ymetes candifosaid moglsles (Shape- nenory netal al |l oys,
whose distortions are actively checked. Such system
12. hagir@an st @noMUScEUpPing alo caaibel suppbiractdrisedgin that said
cabl es ?not shown) that fromthe nodule 5 reach the
ropd§ (8% gonne@ﬂ?n?%ﬁircp!k_ﬁtéé)r (BActinakhng 4enspv) | &fss iategrated in
preferably sent in wireless node by the smart contro
system. By. usj the spoilers, it is possible to drive
wal%%g%kg%égxi&%%ﬂggut necessarily having to enploy the
ropes, 4 . In ch cas nanel y, .t he sy akes -
13- ¢ca @%fsyﬁﬁﬁlgea@r i%cgcofﬁjenq(?&oesﬁalr%sﬁdn %%g%{%tg%&agﬁatmt said
train 3 of kites 2 can he cqnnzgted to the . ¢ between
wallfopf espohHi P niBduPl SBiBytidans orrs 3iGRGPECT Bige Spement be
exclusively used for transmtting the | oad and
saiclkio®é ng)to drag the nodule 5 . Driving of the kites 2
can al so occur by adopting both abovedescri bed nodes. _
14. Sumtmd issisngn i(h) cacterding drd v@aamdldbtaiaracteisegnin that said
fromthe kites 2 , there are different approaches
walwhetberard hereoar eeofmr nore driving ropes 4 . The
single rope 4 demands the chance of perform ng
manoeuvres to actuating systens on board the kites 2 ,
being limted to transmt the,traction; two ropes 4
i nstead overlap the driving function to the traction
function.. By increasing the nunber of ropes 4, it is
further possible to add driving functions as

o Y a1 T o a1 a ~ Y



reached the desired height and correctly restore the
regul ar and productive flight condition. In the wng

W@ R@8aL62p7 st eps, the side edge of a kite 2 becPe®E2008/000089
attack edge and houses both the position tracing
instrunments in the three-di nensional space and an
actuating and stabilising systemof the sideslip

hown i.n the Eig sl d_act yatd |
15. SRR H67 T WG ShSCEITRs or ol Ekatpl £ Ehar et er deg " L

by directional sponsons and spoilers control|ed by the
kitesmd?t &onsdisl wypdberd?) URBRrShaEGEI 8° £ ght a%nglﬁ%fbﬁ&}d walls

the directional sponsons are transverse to the thrust
extedd rac beororawdted eof bekeddtiesapsear {hg i n order not to
nodify the kite 2 efficiency. Wien wing sideslip, the
16. diwieat Epsadns pansansoatiegl bt ethimadfluarhardsrerheed | gwthat said
that appears in the right direction. The directiona
kiteSPONSQRS st herehon e(Honedrshapedcadal abahaigrinhewith one or two of
penetration of the kite 2 when it is inproperly used
o | hdeslip passively inproving the nmanoeuvre
Salds?ggl%F¥9£gﬁsggrther stabilisation arrangenent is
act.ivel y obtai.ne ' he spoilers / ' - egdVhat said
7. pré@ﬁoﬁgFEa%egﬁi%ﬁg%%ﬂ%%i?8b?§é%fé%éd%§§%&§kr£§éd
. geonetrical actuated by a_logic that uses.dir I
kitegr (2 rlé‘uﬁ‘?l“{ %ﬁ‘réab‘? o@hdh%‘é)%fjll#?%n f Or frat |O§)§ 3 hlf Fkl%g ﬁ%her'
tracing sensors, in order to counterb%gance t he %{enqjlt id
18. t Jliogi ANFERN (e 28EPXRTION§OaRdR R abir| ICOPRYCSYSPeMm gf et s@
the sideslip manoeuvre all ows i medi ate hei ght ,
kiteso(2)eckhoest /toeshist modelef(5) Neave eedEakREARes BAdingg sizes of
and, once having reached the required height or
saicekorgatipprd@frebbe whepesoving awst dromgsainemddiflie B§) -
returning to a differential |length of the ropes 4
19. Cofpat i f)seemi th)t hecpedim €4 i ghiim 1T, t Beamicndrsyst e that a
1 according to the present invention, the application
sectqgat&f.sg?& Ngspnd shaRidiksi ng system of the
Sideslip manoeuvre nmainly consists in the quick and
control | ed di sengage t aQf ey | y ; aid
20. SOk’ rRE=l i SHePEtE deodtathorto The oraesar 1 A o
i nvention further conprise t | east..on ecoyer | -
ropay 6t dBo BIELAE. TEREEn 2o O Tar 61T ouPhge D & bbékter section
description, the wind system1l will be described
nexta¢eosafichgotiela i) pr ef erred enbodi ments, provided as a
non-limting exanple: such enbodi nents are nostly ,
21. di Gtrichgaisshed (@ue atootdiegnvdesclizdmwiide h AhREaGtEEsved | 4y that a
systens 8 of the kites 2 are supported. According to a
varifdtish &readi nertiot e whid ropst & isoforttheupessent
i nvention conprises at |east one nodule 5 conprising a
22, SiRGLe Syolhey11lnexbrdmgihicheianh 1energyrecmarestiingn that a
generators 20 and/or 21 and system conmponents for
var Q4G Lheakideso? ar saphaced (M Ll refeeenom dooFides.
to 9, 1t is possible to note that the recovering
syste 8 .are nstrained to t dul e - ik
5. YR DHER 19 2t R e ST By of phergyereedt B ehat 2
recovering systens 8 is supported through a stretch ,
secgixi Bf e St riFePH: e 92 E%Jrfgoéfgaeofneﬁrg-sgocl}%o 15‘318 W @ s
constrained in an end thereof to the recaovering
aeremenhen 8 vanedsld eanet IEPVEFR] P EHELEES derti cal
structure 13, for exanple a trellis, with which each _
24 . nodithé $ystemedl] ppewhrdThe & raltadhedsf | evdusceestsadetigr ghat said
12 further connects each nodule 5 of the wind system1
rop¥i td) as deast e, aposgirbliyd atipatent thoates-SectiBy.
~mutual ly connecting the different nodules 5, should
the dragging effect lack on a nodule 5, such nodule 5
woul d be dragged by the others;smodul es 5 of the wi nd
system 1 for which the dragging effect is present.
This all ows avoiding (or possibly delaying) the
actuation of the generators 20 and/or 21 used for

. - N . a



the Figures) that follows the closed path of the w nd

system 1l . Such ring can follow interlaced behaviours
wWoRaR/12@8pect to the various nodules 5 . A secPCHIT2008/000089

enbodi nent of the wind system 1 according to the

present invention conprises at |east one nodule 5

equipped W th at | east two troIIeys 11 that travel on

25. 1&'%{ gly {ﬁ%ltlh (l,c%cgéh? ggf%gl f’o %a’r(ycft&?{% in that it
p033|ble to note t hat , accor to such enbodj

compE iesedc FIRBHUFE E Hhe YeEEhvE %Ht% §8t BHr et écaﬂm control said
constrained to the two trolleys 11. Atrolley 11 is

kitepl2dcedprextsai® FHehénBrayectmey recovering system 8 from
whi ch the ropes 4 go out towards the kites 2 , and is

26. equhppegstwint h(Ihhexagendiny ors kiandber chdradhegiged in that it
whi ch the energy conversion occurs. Another trolley 11

compk Ssddl acedppe gﬂsyéeerﬁ heoopehetirendiof ddiel seenvernngol system for
system 8 and is equi pped with the other conponents

manaéﬂﬁgt aE@tlﬁﬁJl%ﬁign ofnadpbViRG vt be dihes c2tand ke ngj{/ ng the

opes . A's stated also for the previous enbodi nent,

t e n e ry . i
o S Ry R SRR g e s

ndar
smarttggc{qifgg%fﬁg/%ge alo%/ elfqﬁté&?e L 0%7@% Iengr]asys se}lgoatt(sn ?Q&%d %Ht §id xite

inthe Figures) . It is possible to provide both
(2)-trolleys 11 with a nodule 5 of the generators 20
and/ or 21 for produ0|ng electricit Her ei n bel ow,
28. r éHedeagetan |(IL) becaeiingo tohelaias & /i nchpradtertand derfpat said
nodule 5 , the generators 20 and/or 21 are placed on a
sensétfglacéd alnl eyid kitac(dr deng dro awbatoras Heehy -
previously stated. Placing the rails 6 on which the
29. trghhe¥gstkh tnavakcatdigigf ter endinhed’ghtsapddtenssed in that said
slanting the recovering systens 8 with respect to the

seHSQEQU?gacte‘aV\%dssalee likal N23 Qbnki {@Srdatid Of 0@frdi®ss mode to

pr ov | ess resistance to the ropes 4 when the w nd
tem1 er at t nt provides for a
grou§¥réygﬁn%j 8£|%? rﬁ%f%bgrlng?gt%%nnect each nodul e
5 of the wind_syst adj acent
. miigresyaten gyl aahlvgc%ﬁnsim fhgnar%%t&%%%da fehat said
nodul es 5 , should the draggi ng effect % on a
smarfpeRltEgoh SYs§gehl st erest \mgw ﬁ@to?%§§8ﬂn VLPRBE Dt her
nodul es 5 of the wind system1 for which the drcggln%
31. efifiedt siystemr e€lentacchndibes Hcabdvéndés cFhidy@gterise hat said
enbodi ments, the recovering system8 of the kites 2 is
kitdsnuegratedebwippeey&nenlboraceuanmﬂg rgdamstdaekpelihgngystem of a
(not shown in the Figures) them The pair of ropes 4
sideeonheshesuf@.the train 3 ofkites 2 crosses the
recovering system8 and goes on a transm ssion system

32. e%rﬁp% %@n‘t h13t J-easdiRneos¥siam10r Ahsatkiraged hn that said
ce pea not shown 1'n the Flgures) of the ropes 4

ast_one t or, PLovidis I

ot s saﬁ%lm%tabﬁ ﬁmgp.sga?%@f%tﬁa% %ﬁplee% Fs F’%P&-
drives the ropes 4 to a w nd

33. s%lt”élmsﬁted‘bn’gn g nq ié’stcwﬁﬂle %8Fa? errlsvvl nc egat sald
24 to drive the train 3 of kites 2 , and a staqring

spoidpst EmagBuaiiedt RBrewsie §Y AL Lo e U6 O PP Yne pai r
of wi nches 25. Each winch 25 of the storing systens 23
I's equipped with a driving nodule 26 that conpels the
rope 4 to be orderly wound onto its respective w nch
25. The ropes 4 are then the connecting and
force-transmtting el enent between kites 2 and nodul es
5 of the wind system1 . Wen a train 3 of kites 2 is
lifted by the wind W, a dragging effect is generated,
that creates the nodule 5 transl ati on and,
consequently, the conversion of wind energy into
electrlc energy through the generators 20 and/or 21

. o



the geonetric accuracy requirenent required by the
trolleys 11 of the wind system1 . As previously
war@sa2sif the wind system 1l has many rail s 6GPERTr2608/000089

it is convenient to place the rails 6 at different

hei ghts in order to keep the recovering systens 8

slanted with respect to the ground, towardsthe trains

3 of kites 2 Thi s reduces the resistanc t -
4. CHEROBEET ) RESTEROhors gl Sy Cat B WIoh e LRE: wingnet sid

system 1 operates. The rails 6 and 7 with which th% least
spoilghdisyastented | Shewenp SEaresn BEPHISA 08y TS Qo 2t 1east one

categories. It is possible to |locate main rails 6 and
cablgetetidargn saiifisndpule THE raeehasappsd &iaee(dhe rails on

which the trolleys 11 of the nodules 5 of the w nd _
35. syishenmssteang) abecorfiiagseconddny 3dai Fhataciesisdse in that said

gui des on whi ch the cushi oned wheels 17 transl ate and
systERNthhD W@ uhOe SsHIROE o1k i ghtzedlddheicecovering

systenms 8 of the kites 2 . The rails 6 and 7 of the
36. V"'W“iﬂd%zétee% ]%‘)’f 2EBS- ARESeBt cidwenui, OBhga-thei §4ASSI Ghat said

or ‘magnetic, depending on the fact that the nodul es 5

of the w nd sie | usivel. e
Yo R a6t 1 ET oF ChBUb naghEE o By TRt OnT TR

particul ar, secondary rails 7,are _preferabl ! :
37. cM4sdi BYSiFe \Mhi PECHER Iy 5P §18 Lan a g%F?ﬁ§éﬁg%%%:¥%Lthat said

Classic main rails 6 have such a shape that th
systemphraceactitd SR PRALLCHf CYHEPr H@r@ﬁsmﬁet?’ﬁ%ﬁamc shape-

travel thereon. As will be better described bel ow, the
memoty (dllleys. 11 of the nodules 5 of the wind system 1 that

travel on classic rails 6 are equipped with three '
38. gnAuAsseftamea))s atbordygf tousiagn tHe ahtemttieshseh & that said

single nodule 5, a group of wheels 16 nust support

systbh® Moty she &\ﬁiigat: edcdibe patines5ial anglebe mode from
vertical direction; the other two groups of wheels 16

. C i 0 nt the nodule 5 fromoverturnin
Saldd%§£%bg?ﬁgmﬁéﬁ?%§¥ﬁgal force effect. Classic main °
rails 6 are realised in order akl o 16
39. ¢ $PgH PYBRSR whh hoi LoRe 1S acnltéagm(g’ | g‘é&&%ﬁ%ﬁn@ apet said
upper plane) and on a vertical plane. For such :
act g Gheh SOct Pan Bt et 15 b JeSaakaaeheigpe conprises at
exanpl e, the appearance of two facing "Cs" next to its
leastoprea e rparIonadsSEME®WA- i nparticular in FIG 12. Such
configuration instead is not necessary next to the _
40. setiondayytenai |9 Rachbrdingy tar elekt| ifsi wEpyaeferifged in that said
cl assic type, whose function consists only in
diree@nbid b WdoRgok® StEppakhstdimer ecowerthngstsydimesidn off said wind
the kites 2 . The cushioned wheels 17 in fact roll on

curenf! @ &rPlsane and the 4 lase 7 BpRREANI &HpRAPIMN in order not to
gui des. As an alternative to the double-"C

m@ﬁ%§P£$Qﬁ&?§i%Q%%§% %ﬁﬁﬁk§?%gg§§ible to make classic

n rai ave, r exanpl e, a rectangul ar

section, for exanple,..and i re : ;
i1 orRaY S eE GF CRETTON B eIttt e radiTag b o That during
the wind system1 in such a way_as to enbrace.the rai
saids siA®tlichBRACTH IEh &2 @&F@%Slqn\ékn%?%fm%l et ﬁé&?% ekuated by
enbodi nent finally consists in performng a high-I|ow
a flswnse reversal of the rail 6 with respect to the
wheel s 16, namely have the wheels integral with the
ground and the rail dragged by the kites 2 , in order
to house on the fixed part all alternators keyed on
t he wheels (not shown in the Figures) . The advantage
of fered by such enbodi ment resides in the sinple
el ectric connection w thout needing manifold or
sliding contacts. In case of ;use of classic main rails
6 , as better described bel ow, the energy conversion
can occur, for exanple, through generators 20 directly
actuated by the rotation of the wheels 16. However, in

S Y I - o 'L - S s ' N I T = "



are wound onto the sides and |l ower part of the rail 6
The magnets are attracted towards he rail 6 and in
W@ wh/12028By t hey support the trolley 11;- PCT/IT2008/000089
el ectro-dynam ¢ suspension: levitation is obtained by
usi ng el ectromagnets cool ed at their super-conduction
point pl aced on troIIey 11 Next to the side walls of
ere are

| 6 d
42. qunaglaﬁ%ttetmc (ﬁl elaﬁc%rene gd Cr%%ﬂ]gg?ﬁ cC\!o}l{mri'L %?ls\(/evlang/R fflat said
By BEEEon e Lol & 1T ntucts Guion s (e IGrEL i

next to each half of the "eight". Mgnetic poles at a
saidhiajHer 6l ebel attract the nagnetic field of the
sem conductors of the trolley 11, nmagnetic pol es at
43. | oded Isgst&m\repemrdahgrntoSunkaLmorﬂﬁ nathapactérisetr det i gt said
and repul sion allows the trolley 11 to levitate;

trolB&lspensiy bhroughyperieerate.magnets: levitation is
obt ai ned by placing per manent magnets on the trolley

1%:88 dsﬁ.%%ﬂrlp pl)i edcslBeLr eRIRehS4ON chAfadt@irh s&i .inWiglt on said
the trolley is in notion, the pernanent magnet s i nduce

0 t §,-4 in

troﬂ%r) R el PR g i Ko I hary, SRR and storing

pr oduc ? by pernmanent nmagnets . Such repul si on nmakes
SaldtﬁﬁfFrZ ley 11 levitate. In the wind system 1

accordln% to the present invention, in case,of q
45. migRetsxsteBy| ataFS?rrdlt“ﬁet%é"eI&lt“e%nGFB@FF%%‘?C&I& BTﬁty on sai

the one that provides for the magnetic suspension
trolidy odgh gereaseit aragHaesdehfiorcapnysetsUmmBeIaMWth t he

fl ow generated by superconductor sol enoids. The
46. conhigeysatdron(lof anagrting and cébict T ondpretsenisedhén that said

rail 6 and on the trolleys 11 of the nodules 5, and
railbhes)peiracipbertdvaugheifiiceh magnetic levitation is

obtained, wll be described in detail bel ow, together

47. Wighfgt I%? stmdes W I which €nesgynCaRy elchhibteded in that at
t heref ofe current production, is obtai ned. A s can be

etter stat \Y S c
leasF o TR oL W, PUdh BB 4°¢ %@??@% fepect to
e nodules w nd system1 ee :
at lteﬁﬁt %tmsﬁu?et?@a&egg ??feajaﬁaﬁiaan%'bet vve‘—jenrcti t3 ﬁh hfart? neignt
magnets of the nodules 5 and the_rails 6 . gh
with]gesnerht tard esFtusNe dIgptuse el %%éﬁrlﬂgratlﬁé 4 gap,
are, for exanple, simlar to the three groups of
18. whteHssysenf (P hacceotingy 8o 1dlaimad? t ChasiCieriepdsisi ghat each of
main rails 6 , nmentioned previously. In case of use of
saidnaghaksc ($)evist adniipped twiechmawve afasbi® toahleyer(él bridabetranslate
a conbi nati on between an above-descri bed cl assic rai
on shyd thideubd)episees anf deabh®meaghé th an alternative
conflguratlon) and a magnetic rail. Every nodule 5 of

t t r&f QN i &aul Rp@dtgw ERactb@asdd in that
19 02§I$¢g??§%§1%¥t%?%ﬁﬁ%ﬂgh${ ]the nodul e 5 tr%nsfates i the

on Satlda£léple.|.%8t 9{16 t]:hadltl t@ans Sufeez&g'scaq.ld alf‘s 6%' E))ietggé/d al:tt a lower

pr V|ously, can e eqU|p

single trolle on whi.ch bot 20 and
neicfs® SAER COTHRORERES 1 GRMiTho I TiPed 23 BHG Sear g irs said
t he ropes 4 , are placed. A second enbodlnent consi sts
ropesn (Pr GFRIRHGE8Eh module 5 with two trolleys 11: one
at a higher hei ght equi pped with conponents that
performthe energy conversion and one at a | ower
hei ght on which wi nches 24 and 25 are placed, on which
ropes 4 are wound. The nodes with which a trolley 11

can travel on a rail 6are preferably two: - in case of
use of a classic rail 6 , the trolley 11 transl ates on
the rail 6 by neans of snootk wheels 16 and 17; - in

case of use of magnetic rail 6 , the trolley 11
translates on the rail 6 by neans of permanent magnets
and/or electronagnets explortlng thenagnetlc

L I a .



introlleys 19 in turn constrained to the above
flatbed. Such solution, also adopted in railway
WQ e@A3pRsTs, confer nore stability to the systREI/IN2008/000089

case of use of magnetic rail 6 , the air gap between

magnets of the nodule 5 and el ectromagnets of the rai

6 is extrenely reduced and there is a high risk that

mpdul.e 5 and rail 6 cone in agt. ThiS | :

0. ¢ SUHeT G Hhbs B neD MU es 6 b7t R wind Syetem " Tt

of the present invention, and to the type and_amount ,
on sgidskicddses (g ﬁﬁPEht§H§ﬂaﬁﬁﬁﬁpe§a%féﬁéE &%ﬁé%ﬁgaa o 2 higher

guarantee keeping the air gap, it is advisable to
height caaidectrpnragh eidrc CPRRATE ARG GHELPH|4r8y 3T PI8Aso wit h

wheel s 16 that exclusively performa support function _
51. ofwihHe syptieth e () , amidraony concleimny, i pthyeavseaisery in that 1t

el ectric energy. Such wheels 16 can, for exanple, be
compk 964y aealeds® bhOSRCHENinshsgdtem t(8pldfepald Kitansllat es

on a classic rail 6 . As previously stated, in case of

. Usgnaf ti16 Levbidtione theid &1, éneraiMairebed hin that said

> no Slegg%&?FJLglgte, ca? therefore be a conbination

betneen | 6, ralhe and; & MRIREL! ¢ gkbund.n

ted with . .

recodaat'td 8%%‘% S§Zp%sngﬁ%he&gl Fgap, Bt he Ssg of ‘supporting

wheel s 16 can _anywa e necessary d-n - of,, & hat idq
53. s&pEnsyoiy oﬁﬁp@lcﬁéﬁglrﬂg E’ﬁgﬁg %Xaésl’nggﬁg?%r%gd o &hat sai

suspensi on technol ogy. By adopting this tec l o
recoyRBLIe 5EF Fihd Shabh SOPECFIERE o iR SiTFHAEY ba) PeRt to at least

generated only under notion conditions and therefore,
one ender such hypothesis, levitation with an unnovi ng

modul e 5 woul d not be possible. The presence of the .
54. Suppear iysgeh@el sictbrénsurtes claat ,5levehaweierihed ein sthat said

no levitation, nodules 5 and rail 6 do not cone in

recd@PIRF lsysCandish i @8Scdrast rai mes sbbseid arckrkymuteyeriteof translates
the nodule 5 without a magnetic suspension are further

bet SeQVerd Y SYPIeNBaB ECotdIengONRRBANTS) Gfrom which
até}ﬁ%&%%aﬁggg“% of the w nd syst%hwl used f%r recovering
. the kit 2.at.r aLhe. W ystem 1 i s equi pped
Sal({/\f?‘ﬁeson(gi%%é)\%r?%%ar%gs?aélﬁ §g¥%r@ééch nmodule 5 . The
recovering systemis preferably. e as _at | 0 :
55. cyfinsy rqyggqem pt e aéicﬁﬁ@lri%e[r?oﬁ%én? her’eicﬁagg%%a%g?r grl(?nthat said
3 of kites 2 . For "this reason, the recover|
recaypsieiresyStar e HndAgCeE TABREY &Ac Bntst sOLLRN HedyPagt translates
conponents of the wind system1 . The recovering _ .
at sykivensh8igituhdxbetalesi gnddof nsaiddépceering system (8) in which
gravitationally react, with their own wei ght, against
said Rep¥erWcad i ackdals campddeat (Df. the kites 2 .
Though the vertical pull conponent of the kites 2
56. 91 AR &,608hT (DUtdRBrEonS URPIkIENMYST hechaebghiriekdt e that said
recovering systens 8 , it is advisable to design the

recc?%%#h?s s@seémt r(@) Wi nd %}ﬁiﬁ&il_ HROr dedhibAedr €H@Bls  (17) that

he“wel ght of the recovering systens 8 nakes the

dules 5 oyerturn, This made necessary al so by the

trm%§€¥eﬁﬁh€tt = er ?6%$de7f'conponent of the kites 2

is present only when the wind systeml operates. . .
57. ¢ hEiRg ﬁdsg%t@% FCGHUPI S SE 8£d§1 + RBoCia eél\s/@g% that it

wei ght of the recovering systens 8 rests on the ra%}g flexibl
comgrisepn ac gssckinags €16k ales Hgluet eyl |y - 1 FafBr SERTHFNed tlexible

nodule 5 , the recovering system8 is constrained to .
stridtmrer 612)eyohirieyting ota erprt for sREWHI O Baikd rgpe¥eing system

enter proceeding towards the kites 2 . To avoid that
(8) thRl neeeleri sghreystemB dekes tivheofmedid encBludwer taur-n,

t he wei ght of such system 8 is therefore supported

t hrough the stretched flexible structure 12 and

possi bly the cushi oned wheel s;917 connected to the

recovering system8 that travel on secondary rails 7 .

If the nobdules 5 of the wind system 1 are equi pped

with two trolleysll for each nodule 5, the recovering

e e a o o A A



alternative to the hydraulic cylinders 32 it is
possible to use linear electronechanical nodul es (not

WG bwsn20267 t he Figures) . If the nodul es 5 of tPE/¥I20@k/000089
system 1 are equipped with two trolleys 11 for each
nodule 5, the trolley 11 next to the outlet edge of
the'recovering systen18 is constrained to the part

t hat t to foot h sai

s oS B R TR n e s
t 1 di t t .

sereb A SeOL AR, L0 1S BrSSSOL LIVERM! 00 L) o tco-tpe

a possi bl e enbodi rent of the wind system1 (not shown
structunehdl® gures) provides that it is not necessarily
only the end part 10 of the recovering systens 8 to be
59. abliedt systernor(leéntechrdihg tot¢kilmatdd Fboiractorifeg in that said
allows orienting can be placed in any point of the
stref @GRV EF BgiHYsSt efr&tatei N(Ihe systemiPpedi giith makérmpds (14)
the whole system 8 able to be oriented. Also in this

cons@%%ﬁ”gfnan the endapar Eec&e@im{l Rgstaoper kg &yshetiser end to
can be driven, for exanple, rough a systemwth

said v@rec%cgﬁ)dlgj%qg:?%rxp% Q%!\L&QE St 13 it is the whole

recovering sys e ablé to be oriented, the
manoeuvre can _occur t rough the stret ;
: st‘”rltj‘gt Grater ¢ ?Cg%portg i ? allmn SergES‘?aééfegé%% telélt eChat said

passing the train 3 of Kki durrn their ecove
Streﬁﬁﬁxiagh%%bl?hétﬁﬁﬁPé? é&%e & ?$H§99 oVé#? é yst that

8 is preferably done-shaped and, next to such outlet
nmtuedgeconheﬂeﬁﬁiéawxﬂdésoﬁfhe recovering systens 8 has

an increasing section proceeding towards the outl et .
61. edged Shetdunahi ancofdipgeser viagn tile kheesctrippdses that said

that the recess of the recovering systens 8 is
strcREResSi:erle epaiatees (loy peréauipped paski bie-rods (14) that

mai nt enances. The shape of the recovering systens 8

mutu%?f%g’%nﬁgé@ls)élaytéd&ék% syBtdms i(B) eval uati ons about

nam c rotation resistance and structural

eﬁl 3t ance, rf?h@?l %Céglg(gl% té@ di fferent cﬂQP&@&gﬂse& he that said

recover ng s be nmade with a trel

ru (not homn in e Figures
StreéEE%‘isﬁﬁﬁlﬁ’E HJ%t&fﬁ?au g\%‘:}e t&laﬁqgl\ﬂ\@a}r s CaBE R Aagioped by
through a netmork f or padding the trellis walls. The
follgPhpgnamcy+ B19ers SYBET¥n i s triangul ar, keeping an
adequat e space for preserving the kites 2 and passing
63. t Heindopestdn . (Whexqeardinsultar Céﬁtran@rer?@ﬁtfa%?eftlﬁed in “that said
paddi ng networ k avoi ds possi bl e jamm ng when sliding
strdthRed ridieriBleofstkitese? (HRir icogeedaes| 8i vmJahdet dodlersy interfaced
steps . Inside each system8 , a systemis placed by
behdB808s Gfi tWhiddpeex ptd shof rsadleecayery of kites 2
occur, together with acconpanying the ropes 4 . The

SY L oY1 AI@NEL eXRehl 1Ng chBgakidresed® i$ #hat said
o4 c&ﬁ%gﬂgﬁf£%§ thg nod5~en% of the mrndcsys?entl pl aced

rallr I’}%gdge crlbgfo%ﬁéié&gpggﬁﬁ em 8 and through which
a

very an unc e kites 2 occur respectively

when the wind syste i S sto star
- Wi Wb“%y%’t%ﬁrf‘l ccéifrcﬁféjgngt ! trrgg e'nt aﬁ\a}éﬁ 1flos’retB ip that sald
be equi pped, for exanple, wth the sane recovery and
closeghP &l oiF SYEFERE-wi th which the wind systemwith arns
and rotating shaft is equi pped, disclosed in
66. pr@induslspenent ) oreadriling it#n Paienbd applareateised in that said
TO2006A000491, towhich reference can be nmade for a
clogwr patietial blexplianati on. Synthetically, each of these
recovery and expul sion systens is equipped with a
trolley that translates on two rails that conpel it to
translate inside the correspgpdi ng recovering system 8
and in parallel with the axis of such system8 . A
pair of systens of output pulleys 35 of the ropes 4
are assenbled on the troIIey In case of use of a

g I



An alternative solution as regards the recovery of the
kites 2 consists in placing the recovering systens 8
wo@eooshz02§T ound i nst ead of on board the nodul esPEGI/2008180089
wi nd system 1l . Such solution inplies great
advantages. First of all, every nodule 5 of the w nd
system 1l is equipped with a single trolley 11 (since
67. tﬂ@nc?xé)gt%ﬂl (9{‘%@&%@1&? Lo él‘é%o%%,t@x’gﬁf %EQ%’fs@gi”qn that said
system8 is not necessary any nore) an he Wi n :
.system 1 will therefore have a single rail_6,. Another .
e11iGvant BIE Ao BIEIrh ERAT RHESTHETIFS bF Sadhrfodgnesn which
.. 5is highly reduced with respect to the solution with
sald dagyetinegts {8t &48YS: i ntegral with nodul es 5 and
therefore the energy to be spent upon starting the
68. wilhad sspsttem 110 satewsiingFitpaklyim the dersdigrdseds ipf that said
the trolleys of the wind system 1l is better, since the
railaefGpdynarechérizonteh. due to the recovering systens 8
IS not present any nore. This allows increasing the
69. emengyswpRemersh oacedfdieensy chainh 1 hersasecaMisddener gyat said
captured by the kites 2 . The recovering systens 8 on

raild h&, 9npund cannbey dPlotXedmle, a CARtiah NeLS Mrb§a R force due to
hi nged cover placed next to the ground. Said

- | ner Ve . a d 0
seia AL ATh FGaRAORAE HERE o B E e R e "8
recovyering systens 8 are radiall rranged and can b .
70 R T ad TandoSUEE e o nE B skd DALRC T eaPad (Bychat said
~the rail 6 . As regards slanting of the recovering
railg gy efrs 3geWPd R 8spect to the ground, during the kites
2 recovery and takeoff operations, the recovering
71. sysrensys8emr é15| antedliopwardsldim lor dderaetdraced tat ghat said
such operations) , while during the remaining period
railof(6t | e artheorreooyeri Nng systens 8 are arranged al nost
hori zontally. In particul ar, each recovering system 8

72. | @igbl &/dcempen f orBrdMANIOYEMBMA S B characterised in that said
rotati on-transl ati on novenent and a housi ng novenent

raild N@, 9t abop; fdanst &l ipR JRYBABHR! QARSI il tadd. Fing
the recovering system8 by suitably slanting it

73. URNRE ds,cdRach necovering, syst em. Bl 3 handled LRLoNIl, tnar o
| at'er aliy-arr gedxflnea actuators 37 . "Suc
actuators 37 are arranged on the t sides pof the

sect {0 GuerPiy et o -and A8 APnGEY BEER RSt My 6ng concave
and to structures that can be schematised through rods

part 3gereCk-urn hi nged next to the ground end and to a box
38 of the recovering system8 (as shown in FIG 18 and

74. 18ind Bystaot ugl)i ngcadvdiagt tat oisi@7l, i chhsa@esdbeieinothat a
lift and slant the recovering system 8 taking the

sectiwaveésdaiandails t(be Taiilk fecatanyhkarsanme hei ght at which
said rail 6 is, and taking the other end to a higher

75. heightsystbe kinedicoraimat@y $137mal €or f4r, exarPt®rised in that
hydraul'ic cylinders actuated by a hydraulic system

said ﬂfai'\ier(]?),byist '%lﬁﬁlg&!& WAPAL e 1SYSh BRI ASsMd &BALYE1HP of said

ydraulic cylinders, it is possible to use

f'?% r.0 cmapical | i near nodul es. The
module .tra a eﬁ L .
rotati on-transl'ati on novenent occurs when starting and

stopping the wind systeml1 in ord tq respectivel. :
76. £ B | DAEET Ko t AEBRHANG rOgoPery: ofEaLr orsest ik that said

kites 2 . The housing novenent consists in opening the ,
wheeksec PBPE N2 HPENeiR® soehadSuckkisy §eEin g'hséddnesoa generating

platformsuitable to house at | east one train 3 of
electiijitcesy2 . A s already previously stated, the

recovering systens 8 on the ground can be, for

exanpl e, containers with hinged cover and therefore

has a different structure wgih respect to the sol ution

with recovering systens 8 on board the nodules 5 of

the wind system1 . Firstly, since the recovering

system 8 has to be opened like a platform the best

. Y a s o ey ~



train 3 of kites 3 can be recovered in a recovering
system 8 or in the other according to what wind W
wW@Rkisms0251f instead the wind system 1l i s equi pPEHIE0e81000089
a nunber of recovering systens 8 | ower than the nunber
of nodules 5, the recovering systens 8 can be pl aced
indifferently inside or outside the closed path
descri bed b he rail .6 and reco ' ystem.8
77, B nB N hOUSEMBF Y et Gae b r ot neEEr R e g, that ssid
~_For this reason, in such case, the es 4 for driving
railt o Rﬁt@&“@pﬁﬁémﬁﬁhﬁﬁpgﬁﬁﬁﬁ@ﬁaéﬁcﬁu@gﬁatic coupl i ng
and uncoupling system (not shown in the Figures) .
78. t hiiodghysismc W1 heceepiags te aplaia r78vef;§@ﬁr¢?¥eébaiﬂ g that said
and uncoupled with/fromthe trains 3 of kites 2 . Due
rackt o(sljchiaut arminigedsyst espid tradiln $6)of Wiithesa 2 tiogthed surface
recovered only when it is next to a recovering system
perpSnd@iRé 14k b copUidd @FSsace rhay od) abhe oriWered ewards a centre of
recovery ends, the ropes 4 that connect a nodule 5 to
said!l BRLAr LESPRRIERGAS By Nsadd0taki tes. 2 are uncoupled -
fromthe train 3 of kites 2 in order to all owadvanci ng

79, ¢ %nggg%lfg@én 5(1ﬁggalﬁc§9gfr@ g Hhent  ai BnB-LhckidRs 2 0hat said

the OW ng . Simlarly, through the sane

..automatic coupling.and uncouplin t h : :
rallyfg) cb%p?%pgggi Wg?b eﬂﬁg 175 rﬁe‘%sgo?&/%lﬁ g‘]'sJ é Iﬁ%%%%é fevitation
starting the wind system 1 , upon the kites % ﬁakeoff_,.vers:.Lbl
and/@hy RBUSNGLIN hePTHFEEHeRt | B e e M AT Png"8hg9te € Y
uncoupling the ropes 4 is superfluous if the wnd
usedsystem 1 i s equi pped with two recovering systens 8 for
every nodule 5 since, in such case, every trolley 11 .
80. ofwihbe sybth S§I9t enchrdiewaitns ctanst4Zai wbdragarfhged in that said
corresponding train 3 of kites 2 even with a w nd
tro13¥st @m) le Bdnd1@8ks ok sakd Qwid IQC(@yemeiaaﬁrgs systreml8 tio, 17).
house many trains 3 of kites 2, it is further

81. ”%%%Ség/éétén‘? Provdereagh thecoy sl idly syhstemdrived hi@nthat said
automatic storing system (not shown in the Figures)

hr h ich it i.s possible to recover or takeoff in
Wha%ﬁcgggsﬁﬁﬂ %%%? ?#%Tns 3 of kites 2 and orderly

arrange the trains 3 of kites,2.1nside,t ri :
82. gynemsgsterg, aﬁﬁ%ﬁgﬂgc ¢ 5HFHY @ystcélr#lg%{e?g%gs%d?that said
for exanple, of translating shelves handl ed py belts nets
troldad i(5Ldrinesleies H siaft Tebht Ol Yy JFERT ThePShHE vt mad
translate remaining parallel and describing a closed
and/foat dléat romgeretiso akbloWt and) @ BRIRATEESITIFATSPN IRFABFHY.S-
storage and takeoff operations of the trains 3 of ‘
83. Kitesl Zyst&miljardacordindiecs allain 082 cleastesiised by that said
pl aci ng the recovering systens 8 on board the nodul es
troleff (1he 1w sgigypstiamth saftkihegld heot akbotd amgort said trolley
recovery of kites 2 easier can be obtained with jets
(11P§Eg@q?ressed air suitably blown to expel and handl e
the kites 2 without needing contacts. The devices for

obtai ning. this . artifjei i t hiyst.-a - in that
o4 CRaHEaeReRt Tone rebivr o T el e o e e ket
manoeuvres are controlled by the smart control,s :
said yhspger (1% #§A|?§% %ﬂ#eﬁg%ﬁﬁéaWéggrﬁf%ggFléﬁ%ﬁw&ﬁ?ngﬁgéﬂgh SPEIngs
device. The sane artificial wind thrust devices can
coulgidpin egedt e hg/itthed¥ORNATS of kites 2 . Through these
devices, it is in fact possible to create artificial ,
85. ai Wil cwstent hl weashrdhe dei ¢bdin 80y osf 8Ri t@d@racterised in that
guar anteed when kites 2 are next to the recovering
sai8yskens @6) hre cageeofingtoolidyseCiBleri ng systens 8
it is possible to place a disappearing guiding system
(not shown in the Figures) next to the end of the
recovering system 8 through which the train 3 of kites
2 passes to be able to be rested onto the platform
Such di sappearing guiding systemmnust facilitate the
| anding of the train 3 of kites 2 onto the recovering

e e o r o o



5 uncoupled fromthe trains 3 of kites 2 go on
travelling on the rail 6 in order to allow recovering
wWo p@wstiz@bhs 3 of kites 2 of follow ng nodul es BCT/TIRDASAN00089

all trains 3 of kites 2 have been recovered in
correspondi ng contai ners, the recovering systens 8 are
cl osed again and |lowered in order to be arranged next
to the ground. The kites takepoff curs_through the

56. sdHBOssaticHioa 181 SORRHIToS, CHUM" o { GIARY hies 1 that said
reverse order. Wth reference again to_ the case in

trolhhye H18actrer eeoviaieingd sypsEettl 1041 ndd) t o house a
single train 3 of kites 2 , the recovering systens 8 ,

87. andnbi Bysiem upwardsosiiagt &d aheiropfdnedhasactepliegd gimthat said
The artificial wind thrust devices are then actuated

wheell B Orgjesf texiexpebllhe (19)abps & rahgdd resu2lly aadpdritécular.
nodul es 5 of the wind system ladvance on the rail 6

88. dU@ HO LBEMDIOF Sa Qa0 r 8b | ethiay d)e paRatteraBedOin that at
system “generating at the level of the trains 3 of

leasl’éI to%% %fa %!i&gwle%rsee 1%5)t I?)%t s%libmﬁ@oiﬂﬁ/ kél@?_s r%l!i@ on a plane
ascend’ I £ st ead eac recovering system8 is ained
to house ny trains 3_of kites ik ar e

p"’”fallgﬁ]ditr‘i’gasn};aﬁ,¥e 8£ ssdal?hléaflaléieézf?o sst%1 E%O%dcc%#g 10hut€ {Cueight.
simul taneously for all trains of kites 2 .. In this

89. cdtied FEEPMt he r%%}‘élﬂ’f‘%gt%ygf%ﬁ% @’ar%alr?ﬁeer&,sed in that at
upwar ds sl anted and opened as a platform through the

leasautonatoifc S@édehﬁ@lSangl@n&fupﬁailﬂg tgpktam (YHe Hodpescq @ plane
are coupled with the trains 3 of kites 2 that nust

pardlakeofd a Albes dtheakd tes 12 (bakbofdrder heo raygurls s5id module (5)
coupled with the trains 3 of kites 2 advance on the

fro @kt fnlingorder to allow coupling the trains 3 of
kites 2 by the followng nodules 5. After all the

90. LIRS 3sbm kil eSadftayfy madeci hgi rgg akapirhcrdfi®ed in that at

recovering systens 8 are closed again and |owered in
rder. tq be.arran t I | a plane
leasgysqngmo accor gﬁﬁ%fido@e épf?est’satelﬁt gﬁr%gg%{ i E(IJ-ir;ga}f mdtlﬁgr onar
conprises at least o tr.ansm ssion .Syst :
Per%“éh%%%si%n%?i‘?ré%o 3 hgaﬁgn‘t)@netﬁ;t/ 5 oglg{?%lea%ngdaﬁ%éal torce
5 of the wind system1 that drive the ropes 4 between
opengting n aadd SPeEEPs(222 for winding and unwi nding the
ropes 4. The transm ssion systens _are conposed of | ,
91. puliirey syaseentl)edcoprding fodelad 330prtHe wWARRGRSiasd 1n that
1 . Each nodule 5 of the wind system 1l is equi pped
saidMttrBl Beyt r(@ns Niressbatesy shesniidnrabi dle) t frerigleas econcavity of one of
preferably two rows of pulleys, one for each of the
said WRol PR dcth which the kites 2 are driven. In case
of use of a single rope 4 as interconnection nenber
be | €y b st el 7andr kgt eshdract®aébed in that
92'nn@%$gQ%gP§HegﬁiS%E%M%?%h§§ single row of pulleys. The
. pulleys present in h tr 1 8SLO: an, - d wheels
i iy TS T kg r 208 LR MRS QNG5 MR8 said wn
assenbled_on the trolley of the recovery_and I sio
(leksyltdmrerlt He Kites Séd,eg -O{ he %889%?% &ys® F18H 2 morace
directly constrained to the nodule 5 of the w nd
sideyaft epid rail fGHeOﬁwm@?slwdﬁgoﬁﬁ%tséget%?édsé\ﬂs‘fs@ﬁsp‘i‘%}'
absorbing the force peaks of the ropes 4 nentioned. ,
93. beliowg sysths pul | @yerbenggt pagleins 5EheCW§Fé%JfS@Fj in that said
frictioning the ropes 4 nentioned below - the pulleys
recSéerasgespitesl o) sbinpersesofit tleasdrond pylimthikbes Reeof
the ropes 4 (one for each slider 27) . In case of use
of two trolleys 11 for each nodule 5 of the w nd
system 1 , excluding the pulleys with which the
recovery and expul sion systemof the kites 2 is
equi pped, the other pulleys 33 are placed on the
trolley 11 of the nodule 5 that is at a | ower height.
The gl obal nunber of pulleys conmposing a transm ssion
syst em depends, obviously, on the trolley 11 sizes.
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wi nd system 1 that bl ock the ropes 4 when there is no
| oad and contribute to conpensate the sudden | oad
wa@a008a2028ms of a small entity that the ropes 4PGI/E20¢8000089
abl e to absorb. The systens for frictioning are pl aced
bet ween the systens 22 for w nding and unw ndi ng the
ropes 4 and the recovering system8 . The systens for
94. fmgctilsg\zéetrn]e’ f &&J?iikgetéé"' E‘fjajffy%tle”bﬂaxaagtg%?%érbg O that said

t he pr i'nvention IS composed, tonpri

exanple, a pulley constrained.to a |linear guide. In
reCOYrar| aYSHg! kj %ﬁe B BAE &t Sntrtﬂlﬁéﬁftiyé)ﬁi ﬁ’b‘fffgb‘r%y t he
l'i near gui de, a danpened spring is placed, that is ,
95. cHABdraYTeR réxt 2EEPrEHRNENEC t Blalfe FPul FleRragharheset ifp that said
another end to the trolley 11. On the pulley a rope 4
trellss-wpadstmdtivrehiich equtippach Bitdf i tless? iopedpiadéimgonet for
that, due to the rope 4 tension, the spring is
contgnnpyessied kit¥ef®)a sudden | oad i ncrease occurs on the
rope 4 , such load increase is partially attenuated by
96. t R@n&PEY ST ONPr eSSIRAind Neo MBl i UNCT | @nrBetéorserd By that a
such system for frictioning however consists in
I ng: - el . The spring
sect%gﬁ%%nQ%é%?§%£E%$g§%%g§%u§gﬁ%hé%%u&%g%@?%%re IS no
| pad.on the rope_4 .he rop i ,sel f, ] d
ST b e P ng DeP e T T retTom hg RVRr SRR of thet said
and a second, pul | ey, Each nodule 5 of the w nd sy
paddingypef pigs ﬁﬂ@gfg@ﬂd PR GRCTREET B é&a%e&e&om%i
~least one frictioning systemfor each traction rope 4
slidigpa Rfwpaich ki@ (d)tes 2 driving occurs. The wind system
1 according to the present invention further conprises
98. afiheasystmme (li)ndiaegrditg urow dldiimg 58y strhararXesfisethein that at
ropes 4 (not shown) . The systens 22 for w nding and
leastinwinBdi Rgekbe gfopesid aeeoctdrangonpenent s(80f tde anpdsdidble for
5 of the wind system 1 placed between the systens for

perffiehi ANMAntFe thersyishems for absorbing the force
peaks) and the storing systens 23 of the ropes 4

99. ”%Qwi OEf&eRe'(ﬁ.’Y"- agé@r&ﬁ’bgdtéyéfae_lm :!513(:819{5240@91?{&& qt%h that said

present” 1 nventi on can equi pped, for exanple, w
t he sane syst 22 f.or, wi ndi ng_and _unw,_ndi, th
recolSEg AVaTYLI Doeti SP e BaLY ST ARl Jhsd [Ea DA weignt to s
patent application n . TO20Q06A000491, and to which
vertichle FERcd RuSPREHad £8+-3 dibr &)det ai | ed
expl anati on. Synthetically, every nodule 5 of the w nd ,
100. syiép@nsusten deui pperdighta whaidli nd. afchashPREsqsy 1n that said
system 22 conprising two pairs of four w nches 24
recowemingdsystiech (8 hel paianipfed epels & dbastheneoarespdatiengoint (9)
train 3 of kites 2 are wound. Each rope 4 exiting the
in ofddrCtbOrd RPrsYystaimcompMaubd Arleuts Heherfatied.
correspondi ng wi nches 24 of the wi nding and unw ndi ng
101. S¥8hem22emaftiehcbigihg to RIIGEREND),t eMBF LS et N SHAr M an end
system 23. The systens for w nding and unwi ndi ng 22

partar(?O)t h&ﬁ%htétlsga%) S%@Qﬁttdeot h}% %Qheﬁégﬁ%%iﬁ% p\%\%iste Th(%) is driven

four wn around whi ch each rope | und are
ar,ranged on two | evels (two_ at. a higher el and two
snroffl 3 Bk Pl R oot AP P eI Por ak Tn axes.
Every rope 4 on average is wound on each of these
102. vviWﬁE%eéyS'EEmf Ob) aPGIREGERY e d:&gp{\ et@l/ofchgracterised in that each
circunference. Since there are four w nches 24 for _
one gfeydic gpeest (31 hés gralpairaimastitAgabf leastopee sxsiyaphec cylinder
W nches 24 of the present systemis equivalent to
(32)three conpl ete wi ndings of the rope 4 on a single
wi nch. The four w nches 24 on which the sanme rope 4 is
wound are connected, for exanple through gears, to a
notor 28 (by possibly interpgsing a reducer) whose
actuation is regulated by the smart control system It
is by means of these wi nches 24 that the kites 2
driving occurs. An alternative solution (not shown in

o s o, o, o
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4 of the "four wi nches" type, it is possible to use,
for exanple, a single winch for each rope 4 . In such
W@ a®8/ 12282 rope 4 is wound around such wi nch bRCT/IT2008/000089
performng only a limted nunber of revolutions (a
nunber such that there is a single layer of w ndings)
after which it proceeds towards the storing system 23.
A 0 t ' i st n
103. V\ﬁﬁ& %%Vﬁ% Ep%é&ﬁd?&?;ﬂcoe éﬁlar act(ﬁ %p%?%ét%ﬁ %d Jhn that said
nser oth alternatjve sol utions to
hydr%@dvce cafiyatﬁrbé&% TR o RGOS SrEnT IRt Phenext to
ropes 4 are anyway disclosed in Italian patent
Saldaébfﬁtliceétt%mmt tfé@ooeromgl. The wind system 1
according to the present invention further conprises
104. afiin@asststene (bt eceagdigpstens 3oL St die I0gpesharacerised in that
shown) . The storing systens 23 of the ropes 4 are the
saidcopjpangit sydfinddre (3ddule astodtdcheywh Ndydypsl emslystdatcontrolled
take care of storing the ropes 4 of the kites 2 . The

by smkh@m§m§k@ﬂtﬂopeggtgﬁhg to the present invention is
equi pped, for exanple, with the sane storing systens

105. 23108 dhechopes LLi-sehPsed hpiRremi Ovsl YsaRrt500ed that said
Italian patent application n . TC2006A000491, to which

enceyca e r det.ai | I

=1t SFhFhot 1B |y Bvery mbaul SLN5F nd o niCoot o FUfg linear

equi ed mnth torlng system 23 of the ropes 4
elec%%ﬁﬁgﬁ 18Sof winches 25 around which the pair

ropes 4 of the corresponding train 3 of kites 2 are

10e. Memﬂ SYPFr@%‘e W RITESIDT Fi0e CédHheed CheFGEYRSeE pai Fhat said

of reducers, to a pair of notors 29 whose actuation is
lineaueg@l@:ttedmmhatlhealsnmcpctuleentarrel copsr@edSityi | saildy sert control

what has been previously stated, in case of use of a
syst@i.ngl e rope 4 as I nterconnecti on nenber between a

nodule 5 of the wind system 1 and the correspondi ng

107. t wahdd SyPnki( lﬁ‘sa@cordi & Qflianf 3YS! efRad3clériR@ in that the
ropes IS eqU|pped with a single winch 25 connect ed,

end PALPUGR0A Leducer, O SighAH €1 80Py clRign %%H.'Be%tretched
he encunbrance of the storing system 23 of the ropes
flexﬂﬂe ?gﬂﬂ: |ne{gga of the nodule 5 of the wind system1
ner gy consunptlon upon starting the

m The storing systens 2 so take care

108. d%’t Ny T HE Iéft e%&é")él% Suc a&mwgi %t?e‘a%ﬁ?rs&? gf Phat said
the ropes 4 wound around the w nches 25 of the storing

recodsrdpansy e miehcTowerdttidh @ ieouendi dtlehatdasan be
detected in the sections of rope 4 wound on the

109. witheth ezys24mof 1)t eocardtindgoandaumwiOddi ngasyrseehse@2n that said
Therefore, where the ropes 4 load is greater, the

end pumber0)othawi ardiingseayingheestiing hesoc24ding swehrddhah diltdet edge.
ropes 4 are never arranged on two or nore |ayers. Vice

110. VRESA, syftehhel M aekeaind €f d1RemSHO) | HthS¥8ELI%ed23n that said
the ropes 4 are wound on nmany Iayers but the tension

recovet1 LB, | EﬂelgﬂgﬂﬁkﬁrOQijh JMjaches 25 conposi ng

t he storlng syst 23 is greater than the dianmeter of
Zan(%{mnngPe:r%f) ogcctorglnsqert':dl ng an%h%nw ﬂalnrgce)?}_/s cﬁ&nnéhat said
ers. The rt control systenttherefore has a
reco‘h%ngtmtee B SORCRIGHT SF b he o EaR 0751 Vit b hinged cover.
wi nches 24 and 25 of the w nding and unwi ndi ng system
22 of the ropes 4 and of the storing system 23 around
whi ch the sane rope 4 is wound. This is fundanenta
for managing the | oad on the section of rope 4
i ncl uded between the two systens 22 and 23, above al
during the steps of starting and stopping the w nd
system 1l . Since on the wi nghes 25 of the storing
systens 23 of the ropes 4 the wi ndings are on many
| ayers, next to each winch 25 it is necessary to place
a dr|V|ng nDduIe 26 that forces the rope 4 to an

' ~ - - . o



the winch 25 itself that translates in order to
guarantee an orderly wi nding of the rope 4 . The
woreesiizess of the wind system 1 are equi pped WPEHIT2008/000089
el ectric notors that al so operate as generators and
with generators 20 and/or 21 that al so operate as
nmotors. The electric notors are those through which
t he actuations, of w nches 24.an a YA :
112. g é@mgémo#f%rﬁgqgﬁ gggszé%ﬁFg ﬁﬁ”pgg?ﬁ%ﬁ%g??g#d¥lggat sald
each rope 4 the wind system 1l is equipped wth_three __.
containget PRt msbeRa SU b RO TGF BASLES fondFBTe PO orati Hgies ()
the wi nches 24 of the wi nding and unwi ndi ng system 22
of safd tkhees dge-4 ; - a notor 29 responsible for rotating
the winch 25 of the storing system 23 of the rope 4 ;
113. - WandodyarteRO (1 espunsibhe forcleimnbllat chgradterssediemn Zhat said
of the driving nodule 26 of the rope 4 (or the trolley
reco@sr W8I Sfitiche (84 neha2barefedt hetistloyi ng system 23 of the
ropes 4 is assenbled) . For noving the end part 10 of

114. L R@nG CSAMRRI 19) SYSIREENS to @UaEY MIJulcBabactfert Bed Wdhat  said
system™ Is further equipped with a hydraulic system

that ac es, | |4 Yo Rder $.134Phapht h
IecoY?ﬁ%@rS%#%%E?%%gghgﬁgi dn%ﬁ%lgs . Each of%Fhe not or s

28, 29 and 30.could be interfaced, wt - : t id
115. o Hip sf%ﬁiﬁ?f“nglw A LA AP 55967 %jlm’v:%ﬁlépﬁ%t&ﬁllge%@noftha sat

the ropes 4 through a reducer, for exanple of the
recoéiﬁhﬁﬁcﬁrﬁﬁfmty%b.l%S?ﬁE%PQﬁ%e@%F%ﬁgﬁo?%ﬁd;§T§?ﬁ9'?@t%zu1 al so

operate as generators, it is possible to produce
116.elvgodr siteyn t(h oagtprcheg not oileipsl¥bnsberedard sef nphddat said

24 of the w nding and unw ndi ng system 22 of the ropes
recoferinly Sx%pk0i t(BNg itheweadt i sharéxdr tediny raeoveryesind takeoff

on said winches 24 . The electricnotors are controlled
Opergynﬁﬁeo§qgﬁh cord rh . system and those corresponding

with the same rope 4 of the kites 2 nust operate in

S r QI hn 9rdelyihg 5 aduse €l®ctdhbehdte¥ed in that said
lrﬁeﬁgﬁgiggﬁéﬁiﬁevtracti3n80f the nodules 5 of the w nd

system 1 t kite | that . gap,b d wh
reco e e it 1 11 G HAROS! o end o T e

&' mu tipl e an epen the node w

whi ch the nodul es translate on the rails 6., e
thergy dfuePi B?FO(YF%I%PF FF‘E‘?‘? 88?5%&8[]? Dy S%‘%nksltgf e
generators /motors 20,direct|y.actuat§ﬁlb% t he {1 that q
118.r dtiagi eyste tRe ARVIHNI6LR HiGdEh i RetRetTodGfed shat sal
of the wind system1 travel on the classic rail 6 (or
recogetingt eysbymt he hetdltsdopyofrephe Wheat slegptofonehdinear actuator
trolleys 11 used for energy conversion) . As
(37)previously stated, the production of electricity can
al so occur by neans of generators 21 actuated by the

119 ofi@hi Qisln t@ot hedbmiegl so 18 dikat 18 0ldha@Bcedrilsedsin that said

one rack 15 placed on the classic rail 6 on which the
line@dgka%t%rgf (5he Wd, Suatemch tthavele IN@Lensr Bhid recovering

production can Tfinally ocCur by using reversible

magnetic linear notors, so that they operate as
Sygﬁ@n@ﬁators. In railway transports with nmagnetic

| evitation, the magnet.ic repul sio nd_attraction are ‘
120y dhh st S b7t y”ﬁo?c %’iﬁhtngt FRg® %“oﬁr\]z@y Plpragreyogs th that sald

means of |oconotion. In particular, in order to noye a
recqyenviesy SHAEET o8 bi AKIARG CFaingdn te HECn FEY BY I ANEat] gids (36 -

transport ‘a synchronous |inear notor is used, that

operates as electric rotary notor in which the stator

has been opened and laid along the rail. Rotor and

stator do not produce a torsion nonent, but a |inear

force. Such force is produced by a series of magnets

or sol enoids that generate a sliding magnetic field,

whi chinteracts with el ectronggnets placed on the rail

The magnetic field com ng fromthe convoy induces, in

rail electromagnets, an electric current that operates

by repelling the inducing field. This generates a

T o " e .



or oscillating energy excesses of the sliders equi pped

W th pernmanent magnets, in the normal direction to the
w@k@ea2087 t he air gap. The permanent magnets wWETIIE08H100089

the nodul es 5 nmust be equi pped can be, for exanple,

neodym um iron boron magnets. Such magnets are the

best candi date for obtaining a wi de enough air gap and

i ntense magnetic fl ows. The Xi capaci t.y h :

121. g |iger §y5etc?81 égéda%%rﬁiﬁ%r%ﬁgﬁfm ggjgaﬁet%arééﬁeﬁgé?é olﬁn gfat said
the faced area and takes advantage fromthe na&&;tiqj ‘ q

rodsy i) siGHTt F&t CIvaRgesdsi BREt ReNSRliate 6Pt AEC and to sai
di stance. Summarising, the use of nagnetic |levitation

recovédwrigggbypermdhent magnets all ows joining three
functionalities in a single subsystem the suspension

122 . ofiitlesyadd €8) Sawdddaiag | ow dleint 12h (Chkratteyieedt e that said
nodules 5 is therefore extrenely efficient and can

1ine9E Gt ut s houBTVerd REndERITBEE!S Jto, tied epbuhd genesatdidnrods (36) .
(that occurs directly inrail 6 ) and energy

123.%&8&%'5?&% o POSEINB! € 8Ghk| Bid,008a AN Ik U&d Ual itBAS said rods
of the 11 ders equl pped wth permanent magnets under

(36);?5%:%#" dtlij.ogeaLI ha‘ectﬂg 0%385(35) (%%;j m?;@*?%le,ﬂéfggngératiﬂgd so that, by

exi ble ructure er to prevent

ri sks of drafting of the | ders equiped w t

actugptifhignt naGABL STUPHBTR y@lgs ’ofa‘nsﬁB%er’%O S%:é%nréeg{a VeRTgagysten (8)
two degrees of freedomas a baII-type‘articuI%%ion agd 1 (6

nearpsis Hes Spid araiar yeleritet 1 Hregadbfa CABE d191g8F . 3 yhihh gald rall (6)
way, only stresses along the sliding direction are _ ,

is ahdaars ehtlt efl satiHosecaveahsy syseerand) t epf digrn spid rail (6) is
normal to the air gap plane. As regards the energy

1ifre@nvenRShoghert het ghtareaf aie confatgunati easdtiwtli (6] sis.
possible to adopt for the wind system 1 of the present

1241 N4ERt 50Bterm (e anBskiag o Afldihelv httisyatesmiketir avethat said
on classic main rails 6 by neans of wheels 16 and 17

' ' i dj i r §s 20 pf O form.

con o B MR & RER A T8 ARt & e
generators 20, .are those o i welgk

125, S’gltng. SERCH" ¢ fiaﬁﬁcr)%%in ng%\zﬁl g'lé ggg’ptr%%qjg%?%ll blt Ee that each
rolling friction of such eels 16 |s enoygh .t.o .

one aét grite CPREA GEREr St 51@%@901% rotIag DAY IPh g Giieged to be
system 1l travel on classic main rails 6 by neans of

compahied|af 26 erPt1Pvpwrarthe(rodékti on of current occurs
mai nly by actuating generators 21 connected to toothed

126 wheields si8tenl (1 ngaomwrding eastcloia ldbk Barsefenisqd jip that at
such configuration the snmooth wheels 16 nostly perform

leas® S&P@EEtf WBHL iena Hokeyf amedamywayneonnected to
notors 11 that, as explained bel ow, are actuated upon

127 StRdd %%sEé}ﬁ wihndcsysdier tof 81aist ankj nghadtpct el swdiheshat said
5 . Such notors 11 can be used as generators when the

oox W38l SYSkemdepRerates, caxhlot) Iddchbes plikay

en snpoth wheels 16 and classic rail 6 ;

- the nodul es of the.wind system.Ll.tr ils 6
128 ¢ WG S e@or(rg? n%??ogﬁlg%tg%e%fa&% cllégéi gM%ﬁCIQ%g%%éAaSm that at

magnetic rail, by neans of wheels 1g %%%,17 t hat
Leagi e iRy (Bor COMRTIHTe 2 sTpfFor o* 13t FIH219fk:

production of current occurs by using reversible | ,
129 nregivet isyskemesl) rascordings dot Rkdin HEY opdiceesssed in that said

generators; - the nodules 5 of the wind system1
contaiaeel wiam hahgsd Govhatismedaptasbirbi patdrenederswgenlatform through
classic rail and a nmagnetic rail, by neans of nagnetic

at 1wkt atd qaneThexgrodubes 5 are al so equi pped with
wheel s 16 that ensure keeping the air gap. The
production of current occurs by usingreversible
magnetic |inear notors, so that they operate as
generators. O the four above-described
configurations, those that provide for the use of
reversi ble magnetic linear notors are those that



systemare the follow ng: - automatic control of the

flight of kites 2 ; - self-calibration of the sensors
wa@sgoosqeizphent of kites 2 ; - prevention of col PCBIT2068/000089
bet ween kites 2 and other flying objects; - actuation

of the driving nodules 26 of the ropes 4 o of the
nmotors for translating the winches 25 of the storing

system 23; - actuatian of_ the npt ; 5..CO . I :
130. S ¥RPReS DR Yl | SIBASP D Ha P apet 4 o iREREoa] O that said
system conprises all_ necessary conponents for
lineat AARIEERTShgranePrdsPl 4ast bhgsaice sTR e COREFYY SYPHFT
particular, the wind system 1l is equi pped with power ,
131.sujphi esster dbsf areredsnantd adedmul 24008t dFtydRehhicihat sald
the produced electricity is stored, current is
linedeldataseskd arautyeirauilin iayditdersstartdted phaseydfaulhe system.
nodul es 5 of the wind system 1l and for recovering the
132 Kihies 2ysteRURR) Yid@hrakhg et@cilneni t3Lompansrtesiand in that said
providing electric power to external users. Even if
linebP& QREF A d AR Of i Akl &l LethaRitneeaPeRentss.of the wind
system 1l is controlled by the smart control system
T resent invention.further .cefers peess ihon i
133'pr &@ﬁcisﬁateeIT e@sriaézcgﬁdelrngi ét&hr%ﬁgﬁ g' Wl&}ga g)%tem 1lf§s chat said
previously described. In general, the process of th ,
ropegy dédénfrenGeRESA, Hhat apntaélg?%atté‘gt r?éme%(gtrl&{/l 2 WiSconnection
conversion process fromw nd energy to electric energy. 4 q
systemachedudhr duigh 137w TRPesy st mCBlo oot HEEVEFasent connected an
i nvention, conprises four steps that are cyclically
discoepadteeddtaien fhan wahd kifst éM operates. Wth reference
to a single nodule 5 of the wind system1 and _
134 .hypetihetyiseah | ycasslimyng ot hataimhe 1dj r ebbracteationg whi ¢hat said
wind Wblows is constant and that the rails 6 and 7
recHESEd bg/Refi eyl abmpaldds durilegst hend i sstorbhteesséepe system
of the process according to the present invention, the
r ' | j tonitdheraMd (eN&yf¥aid kites
adap;tﬁgﬁga?%g%f%&&t e@\%gﬁdﬁV\/éBisléen%aiﬁg %%ltdt Ee trai<nn3 of
ki tes onnected tao  such le S5 .. Th Lt .Cont ol ;
(2) @gt%’?ﬂzeffﬁn:%raerfrgpge rall\c}es]'g ngo ?g)ai%nf °0 wlekilnéggl t%Ssgﬂt ﬁgtE ide said
the wind energy that it is possible to subtract to
contgil AL j"d thalxiniaiH CCGitpati bly with the need of keeping
the ropes 4 as nmuch as possible tangential to the rail .
135.6 @uid systeie MhoPECSEERT Fp R 1t3%e GheracterGant i) that said
the ropes 4 are to the rail 6 , the greater is the
autarsef ol stooapo rystenfist hentrdded dw Hoid esmagt reqjiirgs system.
handling the nodule 5 . The fact that the ropes 4 are
136 kepind apgest i @l) toctheEngakd 6ldimpllBés tHeabctdeisedninothat said
systemdrives the train 3 of kites 2 in order to
autdiBk AL Ysi@xRbOI sydhe hiféqfippea, wiaeiynshe ihgr sieelves handled by
conmponent perpendicular to the wind speed. In this
pel 8y, the kites 2 advance goi ng on sweepi ng the w nd
ront surface. The wind then advances the kites 2 ,
tensi pni ng the ropes connected tag.th ; ;
137 PR TSt O FOSTATE AP aget il aFt oot e e med " Chet said
t he handling of the podules 5 and the. productipn of
shelyjescrpes Eier & ByCREghs ETSgEeT é’(agfléf% AR/ GPHPSHr? crosed
of the reversible magnetic linear notors. The fourth
patland | ast step of the process according to the present
I nvention instead occurs in the doww nd area. The ,
138 snHind cystenl (Bysicentiingegot heainr di2d, 3clkiraktepkseg iif that said
order to quickly cross such area w thout producing any
rechfeakhggseftbact s predrpei sedulte 18ast driee dibagbesysbengutiding system
In particular, not only the smart control system
drives the train 3 of kites 2 in order to follow the
translation of the nodule 5 ,4gbut a dragging effect
fromthe kites 2 is still present (even if scarcely
efficient) . If the nodules 5 of the wind system 1l are
mut ual Iy connected through a systemof tie-rods 14,

- o - B Y Y e - o, .



Afterwards, also for this step the statenents are

valid that have been described in previously-nentioned
w0 t@Biizmspat ent application n . TO2006A000491, PEDIEAS100089

ref erence can be made for nore explanations; c )

simlarly to what occurs during the above-cited first

step a ) of transverse wind, in this step the kite 2

is.tak I 0cee it S t
to R et olﬁgm%tsqéﬁé SO TE Gy, Sl EOREE b i Dinacd
of the unmoung ctions of rope 4 increases since the
COVeRREESY Frp el romthe nmodule 5 of the wind system
1 . Afterwards, also for this steP the statenments are
139. v&lind SYsemhdve deesrdieg cha sdain nl ¥re BRI ERT | Ghddat said
Italian patent application n . TC2006A000491 to which
dlsappéanlegcguxdﬂmgbey$nﬁmelSoplanﬂdenexblQﬂw@ﬁﬂdn@Gnﬁﬁlﬁer with hinged
during this step, the kite 1 proceeds al ong an
coveppposite direction with respect to the wi nd one
(square d in FIG 21) . The smart control system

140. dmlﬁﬁss§’§t%mk| te Z2cdd¥d@nglefo NQkih ol PEnehat Loty sbd aki nat said
ef fect since |t perfornms a sudden nmanoeuvre defined as

g ! oRsi $hspdddad FUiLK Hd=a8RSichk0 f rod
dlsaggéi % 9&0 tra g?@egg dEﬁ?ng whi ch theakrtg Bair of rods

plac%%lar%gltsﬁ fsec% lg g(') %ng]_e n?qurln gdagtovl %aSt three

arc or circunteren In etlrrem

ich the nodule 5 of the w nd, sy v

141, S&Eﬁda?¥§teﬁhélkl?%FQfdPBQeEPté;aﬁhtféﬁﬁlﬁbﬁtaéhﬁﬁagF q*ﬁt said
any way the translation of the nodule 5 . During such

disappesy,ingt guiglingcessdanyis CopeEOMEr, bYr?aﬂgl%W%ﬁfeF?nEﬁﬂirFYStem
times, a long section of unwound rope 4 . At the end

142 . ofwittie sgetent 1) i besomhegkitbe c2airs pl ackardaresierd i that it
be captured by the wind Wand proceeds transversally

comp¥i ¢dt FEspesh be ddidsmbailesr (Hne. rééseriosnd kixpussiem system for
the statenents are valid that have been described in

Saldppgﬁgg gly mentioned Italian patent application n
TO2006A000491, to which reference can be nade for nore

143. emlngns%éto&tg ngceeox%dltﬁécjcéc Ll E@?e%aﬁfg&&ﬁ%@ﬁo% that said

r every conp e rotatlon of the module 5

t.he b
recoy ‘8”(/\%&9 r%ségﬁl ossyesetrIem lﬁ £ EFI @n pa (gent‘l’ 8&8%%%&@ Hrgj )éyStem

TO2006A000491 rel ated to the w.nd mw th ar

143, GUgtl AESHBIL) PCRITER therfr 1Sy Taes reorrlsegsm Wt saia
accumul ati ng energy with which the Iength of th

recoyampuind exwtlisdns BfStEBpeOPriges Fér £aREdOBe trf@é&%léoslldmg along
wi thout rotating the winches 24 and 25 of the wi nding

at laast umni neilsy isysies2?@ @odverfingheysteor i(Ah- syst ens 23
of the ropes 4, in the wind system1 according to the

145 .prigsenkystesentl oacthelinggub atlizam 043t hthavawoerided in that said
sections of rope 4 occurs by nmeans of said wi nches 24

reccdBey 2§nd RurdaRg: dhesyhehe 19p@<ﬁ@lt1:ip€9 Gyed eat theaski es 3rtificial

are driven'in order to alternatively gain and | ose
wuxp%h%ﬂ&.dlyi choice is firstly dictated by a technica
Si

nee nce ‘He modul es 5 of the mﬁnd systenrl nor e
sl owl nsI with resp Mt
146.5d |%ys ?ﬁe?ihn???ﬂﬁgdgg %?eF% T ve éltéﬁ% POrHEFRedh that @
hei g ain and loss is also extrenely advantlg%g19 l h
Plurraé@"air‘dé OPHPNPEF G RS BHF gy THRRt ITEBeStbt 8 along the

fromthe wind. In fact, by smeeplng the wi nd front
lenggtir pac idt FREQYSWERT tvaterh@)kites 2 are able to
devel op is greater. Moreover, wth respect to the w nd
systemw th arns and rotating shaft of Italian patent
application n . TO2006A000491, the wind system1
according to the present invention is inproved in the
follow ng aspects: - while the wi nd systemw th arns
and rotating shaft is characterised by a central guide
and the production of electric energy occurs by
explortrng the tmnstlng noment generated on the ar ns

- . Y a1 e



the vertical plane. This facilitates the kites
recovering and | aunching operations . As further proof
w@tooshz0281 gh ef fi ci ency denonstrated by the w PCI/EE28084190089
and the process according to the present invention, it
IS possible to provide sone considerations regarding
the power that a single kite 1 is able to subtract to
47t i or, j ti C :
T R s S REaTe PR L P P TRe Cho Tt soid
. S m_aer,o 1 CS, I s_kno th en a.w nd
2t AL P e o o T & oY 1 scedadtpry concrol
English "airfoil"), such current generates two forces:
SYSt¢he drag force D parallel to direction Win which wind
blows and the |ift force L perpendicular to such .
148. gfiindt PUFFeW . (X)n qo696dB1g wihdolaim nbr $haowctesegi dg that it
currents AF] _ passing above the aerodynam c surface AS
compeirsesqhpe kercht lodn sehed riagudes KH2 paystay Tl ewsdtbisigntiee force
they nmust travel for a lIonger distance. Thisgenerates
peaka gfr essllrepdectiease in the upper part of the kite and
therefore a pressure gradient that gives rise to the

149. | Wwhid fyseeml (1) |nRsbeathg Wot B1E8E er@ncend kb Gise?B in that said
suppose that the kite AM can nove along the lift force

i r i - 0 e ti t.he
o B a0t The e of - Sbot on SAMTE oTal cq least ore
wi th respect. t h i nd speed. 1n such case, |.if .
aampieh e ST 61 Bt €T SURettT 0a o pera bRy hpanslating.
and parallel to the relative wind speed with respect _

150- ¢ Blaheweir e (DDESTghatioh g owrt iis] 4% heNdiGiter pifcaliPefhat said
to notion direction and with S2 the force

countgappeddi dal arfies sueh Wier geeurendue He ¢bapeifast of a kension of
lift force L parallel to the notion direction has the

said gape &Bnse of the translation of the airfoil section
AM whi | e the parallel conponent of the drag force D

151. hasndanswppesi 1¢ seasedirdortd hhisikedsonshagsct@gaeds in that it
keeping the notion in a perpendicular direction to

compMisBE £ BEAR S khid SacRAYES Al €5 tyssbantort ke kiilgi AMdaRd ropes
order to obtain a high ratio between the lift force

(4) . conponent L along the notion direction DT of the kite
AMWw th respect to the drag force conponent D . These

cognsideratio are also valid for .every single kite :
152. o SR s orpRiTorkE Shart odne PR SF oA i fhat said
. fact drives each kite 2 in order to keep the ratio
frictyepwRerSet +or@anif aitag fori&eshi ghe ditlilRy fepstrained to a
~ steps characterised by a high dragging effect by the
linesg gyige 188! 2t, leasts ol PWHYE cohetidined Rewscid laat end to said
sweeping the wind front and generating power due to
pullayhend gpes Yo pubthdhengowersagénercifled blly .a single kite
2 is conputed b y nultiplying the specific wi nd power
153. desidngtedn agl)SpeebfdimgWwsdcRowensby tme-sbrentsed R that said
area intercepted by the kite (nanely the kite area) A

sprir@dnds Borbbesddd @uggé’éﬁrsaf@cﬂe%%i&?.%f aaperdgenpnce

coefficient that depends on ratio Vk/Vw between kite
i ' ‘ t [cients K .
154, SR Nkondt DCSRRRd, W A0 L OBHALEN Sy e e
cororSShE B4, bt U8, SEOH TSNSt 9L I L, FRES B0 qgeen (22

lift, nanmely when the kite pulls the ground constraint
of saif ¥RSG IIfating in order to sweep the wind front

surface. Due to the |ift, the kite speed is nuch

hi gher than the wi nd speed. The kite power is as

hi gher as higher the |ift is with respect to the drag.

A s an exanple, we can suppose that V k/Vw = 10, K =

1.2 and Kd = 0.1. In such case, KPF = 20 would b e

obt ai ned. Supposing the air density p constant and

equal to 1.225 kg/m 3, the specific power generated by

wi nd (Specific Wnd Power) would be: SpecificW ndPower

~ ~ @ A R T A PN N Y o,



2 . Wnd system (1) according to claim1 ,

characterised in that said kites (2) are adapted to be
wa@ieiosaz028d that a traction exerted by said w nECTUR20€81100089

(W is maxi mum and does not inpair said translation of

said nodule (5) on said rail (6) . 3 . Wnd system (1)

according to claiml1l , characterised in that said kite

B e P

rail (6) always al ong the sane sense.

windgeg ¥ di hlﬁw%?fjlﬁgaﬁﬁf?iem tdtar SOTRFiSEEdaT nl‘??ﬁi‘t r}%ﬁr a?frasr& winches
angle of said kite (2) with respect to said wind

(24) clarr eneh (O Skéd stpsst kbl 2saREEeR] e (®) LpeelsupPddrayprgrparallel
flapped.5 . Wnd system (1) according to claim1l ,

rotathar ackeer | setd | fitshatwisahab ki2de peInd ssamdetest to at least one
flexible material. 6 . Wnd system (1) according to

firs€l @igdtic noRaraciswr teetkdlled hat said dmkict ecqr2)ol ssywshee.
of sem-rigid material. 7 . Wnd system (1) accordi ng

156. t%lﬁ!iaé%t@m (ehagacdernhsed idatnaissaichakbd@r(dddith that said
sem -ri g| rraterl al is equipped wt h an enl | ght ened

FirstT@&Re 8- o Pd fggsﬁg nal(s%) cecl%g gtglgggefét@rm 6 ,

characterise said kite n sem-rigid

mat.erial is shaped as.riagi Sq
157 \WHE9sH8tEm (¢ (%ﬂ 3%%Odﬁd&Pﬁgtcf oe/f@‘lugl mé)% Chg har acrtlg(rgds%end that said
in that said kite |nsem-r|g|dnaer|al i S 8) th h
firsgquinspes (M4 haF%féWﬁ@%tg?%tBoﬁﬂﬁe SSUGlewnE 9ktertr®) throud
(1) according to claim6 , characterised in that said
gearsemid by girdietposing aitdledste O(Q)eril Y RIRTEYRT COARER - -
respect to two sizes of said kite (2) to keep a side
158.f lvexibsydteyn (11. ad¥ordiisysteml@in dtrorddengctariskdi n Jthat each
, Characterised in that at |east two of said kites (2)
of 8 e9pnechierdhtd $e1) ess i cormedtdd itd ayer cforkhiigufatstonelectric
to forma train (3) connected through at |east one of

notopal 8r) O%Slngté)rpéﬁr%n gt Ofco34l @hé@%ﬁy&%& ol @) typel ZeciW¥erd

Sys according to claim 11l racterised in

159 t tndszglggté’m pec?c gzéln o@cg]egfe{ﬁgll]%@' d a%}e(fgged n1r§aﬂkﬁlat around

are integr tedlnvva kites

wW.nd_s rdi.n to c

ead‘cﬂ%r%?dfjeﬁ%%td Wlﬁé?%ﬁs\t %gg J\fglr (Ifﬁs%ﬁ’ ey f)hre? quarters
said train (3) are a connecting el enment between said

of ckrewdergyce. 14. Wnd system (1) according to claim 13,
characterised in that said walls have an airfoil

160.sdtindoaydtsn Weadrdlyst e ¢1Bimattor dhagatierépad mn fhat a surface
characterised in that said kites (2) in said train (3)

of saie Rhapedirasean(dr)c iknshwipedhts diodsavadadisl exteerid) t ndhencrease a
connected to said other kites (2) . 16. Wnd system

conttd) as€eeding to claim1l, characterised in that said
kites (2) in said train (3) are shaped as a plane w ng

161.sti|?1dog)?s1%qvag¥\@oﬁln a’c@ c,quﬂlﬂepjﬂ NGn¥alck8rideh iMV#ht said first

system ccordi ng fo claimii, characterised in
hat kit ) have different
wmctheie%ﬁgne ¥ om F?(i u§]'aa{c%8%%ﬁ§g§yst em (1)
according to cl a| 17 characterjsed in_that sa
162 410" (B HBarECP g b i W A T5) FAvE igradiap thet said
area and that sizes of said kites (2) decrease when
wincipgi aiyl SRAyNFNENFEEH HotiuIcempS)ses iqvlf\ﬁlné%fé?%rﬁf( Ppid ropes
according to claiml1 , characterised in that a section
(4) obreaid spopevingh ssidampabl®). beodng Wavadsyad @erfqyming a limited
according to claim 19, characterised in that said rope
nutte) ohasval stirinser ss@ctthen thext 10 asainblle fay¢pfanthdngs.
greater section next to said nodule (5) . 21. Wnd
system (1) according to claim19, characterised in
that a variation of said secthjon of said rope (4) is
conti nuous. 22. Wnd system (1) according to claim 19,
characterised in that a variation of said section of
sald rope. (4) |s |n steps W|th offsets 23. Wnd

s o, S o,



sideslip manoeuvre. 32. Wnd system (1) according to
claim3l, characterised in that said actuating and
W@ e@BIi12G287T ng system conpri ses at | east one spoPCEIT208300089
Wnd system (1) according to claim 32, characterised
in that said spoiler is actuated through systens with
autonormus supply.34. Wnd system (1) accordi ng to
cI ai charact er.i sed i n,that id - -
gqllﬂg]t SHSHRF ofigH’ §9e?f§ Stppli sﬁb Cﬁ%%{nés?%g 1 {a5het sad
one cable that from sai d nodul e reachgsﬂfal ddkl (4) at
windgng and3gnwiNdiads§Etemh (49 &eTRd ﬁgf% i Af 3PS TOPSS
characterised in that said systens that actuate said
leasspoid epaiaise Qfi d2oet etradke. PaBhedNRi ByPSPRA (1)Side each one of
according to claim 34, characterised in that said
whicBystielmsopehatd ) act uatsersad.d spoil er contain shape-nenory
polymers. 37. Wnd system (1) according to claim 34,
164 . Chhapacé eitemescddrdihqttcs al dins st emmrachatissct uatehagaid comprises
spoi l er contain fibres made of netallic shapenenory

for Ar%% s RS Yst eMstd)iRE QRN 28D £draisBid4ope (4) .
aracterised in that said systens that actuate said

165. SPN%I Le sgn?gn?l \clxgc%?gg? %é '&aﬂaqugsscﬂ‘é’g&tfe&g?%@ahﬁ that said

rol system (1) according to
storg?%bﬁﬂstgﬁrlng@;g%%ﬁ#%ﬁseegS# gléahs tesﬁeal s(;jec%‘r“x&u\%ﬂd?g @5‘9 for each of

nanoeuvr e
conprlses at | east one directi onal S onson é W, 4y i
saidsyaresm((l) el A 1 SPaF messndc WResel? e&aﬁﬂ fope 1s
that said directional sponsons are transverse to a
wounthpus tingpwebt i gridofsesand Wik c@ efeinyy comashre kPre second
(2) and are flexed disappearing in order not to nodify
elecaniefbiotr e@®y obntsaildlekidyesd ) smadd.contndl syystem (1)
according to claim 39, characterised in that during
166.5@{i6asid@skh p apBAREMYS @csaildidi Ne6] | ehataspatnsensiar éhat said
lifted, actuated by a flow 42. Wnd system (1)

secoﬁ&cgﬁg&?g (39 cjai Mhect&haracterd sedohl thattsal Gotor (29) by
I's equi pped with at | east one trolley (11)

:mtetég%tl:nggns aJ't[eas% g }g‘&;‘?c%%' fp rdddcer.43. Wnd system

oclam aracterised in that said

traoll ey S _an rodyna S y
167. (1"31“305?5&%?“%1 qﬁ a‘é?%ﬁ@ﬁf‘gzg ‘%T:frl'g ?ggl & rac‘ye\% %eé %tl FHat said
sald.trolleg (11) conponents_are arranged per drlv ng . 26
secogdi ikl e (£2)  ahd egeERcAg "dald 2FopEesSt apne FELVAhtule  (26)
system (1) according to claim42, characterised in
adapthat toncemial tsedtl egrg 103) CONPRSAERE 2t eoreralgeindiss on said
converting energy. 46. Wnd system (1) according to
secogbaibinch (2%haracterised in that said rails (6) are at
di fferent heights. 47. Wnd system (1) according to
168 .Clina 46s-&hanacterdslagi fotdlatimat o pagtarapeenfsesain that said
rails (6, 7 ) is placed at a | ower height with respect

secotn8 %n!:ﬁas(kfv)on?s m&ééeﬂ@ﬁe@r Ral so0ftoaid raiising6.a1énd a rail in
a higher heirght wth respect to at |east one

S nt er nal S ral ) 48. W nd system
h 5)
pam'(l%E aclcti?ralmt cl)o%?'{xqs %S%lﬁgwrla{%ter%sed in that each
of said m)dul e 4 wo of

169tr"$1lr1_deyss>’sﬁri) ?hatgl ‘I?%iﬁg %gpgﬂa%I# alqharfl%?erﬁsed é’n that a

~at different hei ghts 49. Wnd system (1) acogﬁg %g Lidi
sliggngi mfassasd 450ldRyr 46097 | 8ot | ilhatS ofP8E Y7oV ey S99
(11) that translates on said rail (6) placed at a
mecHaowen trglegher sditt @ orppeheait Lf sridippodnry wdarl Kile (2)
and for storing said ropes (4) are arranged.50. Wnd
system (1) according to claima45 or 48, characterised
in that on said trolley (11) that translates on said
rail (6) placed at a higher height said conponents for
converting energy are arrangeggd. 51. Wnd system (1)
according to claiml1 , characterised in that it
conprises at | east one recovering system(8) of said
klte (2) . 52 Wnd system(l) accord| ng to cI a|m51

.
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59. Wnd system (1) according to claim57,
characterised in that said stretched flexible
wa@esae2se (12) is equi pped with tie-rods (14)PCT/IT2008/000089
constrained at an end to said recovering system (8)
and at another end to said vertical lattice-type
structure (13) . 60. Wnd systenr(l) according to
characteri ed in at_s

170, BRI G Er (et RIS I SqdrBoit we ﬁr%&eef 3 ipydpet said
that nutually connect said nodules (5) . W nd

sliding ERNESIa ke AUHPARES @YCPat%rd7el%qtéradt0éprs%%rﬁlled by said
that said stretched flexible structure (12) is

smarequingpet sastémtie-rods (14) that nutually connect said
recovering systens (8) . 62. Wnd system (1) according

171.t oiad asynthh, (Chaa@otrdingeanh iddafhat7Gaiclasiatetrtsedtl in that said
flexible structure (12) has triangul ar sections

sliddey ekeped shyié ddnavtth@l @ocydidndrirs preet it néSor Wynthterposing
systenr(l) according to claimb57, characterised in

at 184at sai 9??61‘241%9;34 | &%i,8Le structure (12) conprises

aringt [ ows i nterfaced behaviours with respect

172. t%lﬁg“ %yé‘Ped“' (asécordgnq ¥¥ nd, system &Hz%ra?%%ﬂ%d”gd Othat it

“hatdcteri se hat said ra

descrlbes a.cla ath 65. y 1) accaordi.n
COMPEIPES 4PM BAD > eailahrags: 4o reh R Bsdd patris systen

circular. 66. Wnd systenr(l) accordi ng to cl ai m 64,
adapperhraceides 68 FoPRat (Qatavaidss saihathci &) -

el liptical.67. Wnd system (1) according to claim 66,
173. cWanacsertiesedl] nmadeatingit elkiptltal chardrteassed na) Ghat said

axi s perpendicular to a direction in which said w nd
tranghifgseot {Yakehl @wpri&ds: Wnd system (1) according to

claim1l , characterised in that said rails (6, 7 ) are

- hegi Z@iﬂ@'onegﬁjll\é&nq3§ygs@@nlﬁﬂéd AaCoE 1 Rgol eyCloai Baid ;recovery
characterised in that said rails (6, 7 ) are slanted

amjé§bﬁgﬁ8$§§ %& Qﬂ?%%&@hgggntjrfugal force due to said

translati sai d nodul e (5) and to a pull of said
te r.di [
- ok AEEE .oggdf.lﬁe@?ﬁsﬂé a0 B L AR B fagia modune
71. Wnd system (1) accordlng to claim1 ,
(5)icharacterised in that said rails (6, 7 ) are
concentric. 72. Wnd systen1(1 accordin oclaim1l
- cladr de2ssr peecPuldey hiar safly qfaspisd (stemy gfarealrﬁqrpéag the force
fromthe ground by neans of pillars. 73. Wnd system
peak§ 19f asetdrmbprg tO/claim 1l , characterised in that a
section of said rail (6) is shaped as two faced "Cs"
- next lkgsta @engaveepafdr tdheheof . s¥idl sWbhehsyRitremr(d)ioning said
according to claiml1 , characterised in that a section
ropeff (Sai gngails (6, 7 ) is rectangular. 75. Wnd system
(1) accordlng to claiml1 or 42, characterised in that

saj.d gggé ) pﬁegrwsrapeg g@ntﬁeerh&?'saleergm 26% s% %%1d driving

troI ey (1 modul e (5) transl ates.
( ording,t0 claim75, characterised in

deu?%%t%EZ'dg Ispﬁougg ‘al ternators keyed-in on said

wheel s for generatr el ectricity nd sy

4. A ORBHPHE o (o] e OLEI NG SHEM SEY (erHREragen Irajipat said

(6) is equipped with at |east one rack (15) . 78. Wnd
slidgyst%rh e1idesc @dpay iy %ed lcliai parAzlet Haitic feFeisddopnaxis of said

that said rack (15) is arranged on said rail (6) wth
winch t290t hedsasdlr faws ngesyperedi ¢28lar to a pl ane of said

rail (6) and oriented towards a centre of said cl osed

pat h described by said rail (6) . 79. Wnd system (1)

according to claiml1 , characterised in that said rai

(6) is equipped wth electromagnets to allow a

magnetic |levitation and/ or ag energy conversion

through linear notors that are reversibly used. 80.

Wnd system (1) according to claim42, characterised

|n that sald troIIey (11) translates on said rall (6)

o s o s e



parallel to a plane of said rail (6) to support said

nmodul e (5) weight. 89. Wnd system (1) according to
W@L@BM2@5] characterised in that at |east one RPET/EE0E/000089

wheel s (16) of said trolley (19) rolls on a plane

parallel to a plane of said rail (6) in order to

prevent said nodule (5) fro overturning 90. Wnd

175. SW%& My ¢ er@CGEQT @c@?r&ﬂdg’d ig?r a?lIt salcggg q in that a |

that at” | east one o sald

A AT B S

sald nnd g . 91. Wnd system (1) accordlng to
mechanigmyk cpetgpr Qgthcﬁar‘ﬁ@ttéim spid tHEREN s&id -t rol | ey
(19) translates on said rail (6) inside a concavity of
176. oHEbisSYsarE (o dogesdingcgo, ch2im \ihd shetasivegiyed in that said
~according to claim74 or 85, characterised in that
slidiggi dethotisay ic1@rtuatzasimt es fonrgneclafctsat dmetaid sohbrolled by
with said wheels (16) that roll on three sides of said
said reeatangmitasl sgete@n to enbrace a side of said rail (6)
oriented inside or outside said closed path. 93. Wnd

177. SYsiEMybtdn acoorLRg iy ¢hakm ik, 2§ha&‘?é‘zta%‘:e§f§Ed Nn that said
that said recovering system (8) conprises at |east on

t )..a ng
o T R b erar rEd gr%a?%%?t ré%orsoearﬁgseydstgs&eratmg
ructure,

sySté% %?lq% Ei? gogglﬁr r?BS%ﬁ%% S@hﬁﬂ@%ﬁ?&?l&%ﬁiopnsttﬂaFall
sald trellis-type structure i s equipped with at |east

when g e OBgIRTiERg 2R e¥CIBATEP A KERES sangrrIdas ) saig@mart control
Wnd system (1) according to claim94, characterised

systepnwhdintl t goraseteoraoimosard trel lis-type structure is
triangular. 97. Wnd system (1) according to claim 95,

178. dfiadaeyerdams ddl) i acdomding aiodcpaitdil ngeratct sriegudi ppethat for each
with an entangl enment adapted to avoid jammng in a

of salddimbgunds sabd kble (Rheratd8g WyRdedYHBPY{s at least one
according to claim51, characterised in that at |east

gener@P6r MREESS (Bf) SBirdct BFONLLLAH %ﬂ/stae%ﬁgldns \ﬁcgﬁ?sﬁégte one of
for perfornrng mai nt enance operati ons.

said e RCGOEMINISL O dcé(r%;[%g)?l\}lfh agt rnllosdeggc{‘bgt hat said

recoverlng system i ona Iy r ‘W th |ts

vertical traction onponent of sai

179, WA BA0n 867 WPrereBPan o CoF o dor G AG A HCpa mBLEhat 1t
char terised in that said recoverlng system (8) is

COMPragRi pidd SAFE hoat S3EhdI0skes afd)i @l deast | Fisnttaotheq nwheel (18)
order to be partly or conpletely able to be orlented

that gegheswhd $pst EPIS1pn avtior dadly (16) cifaismid0Bil (
characterised in that an end part (10) able to be

180. dtindntesterf Gai dcrecdiver itngcdyist emo( 8rhasacdeirvedd in that for
t hrough a system conposed of at |east three ropes (31)

each 0f16823id Wdahlsystem £dild areersiing E9stdmi BrbPises at least one
characterised in that each one of said ropes (31)

am%b%ﬁe 150 @ted@ast ayl nder
Jener (32).103. s%nddgyiﬁgﬁfafgagg%%?gl%gk§%ﬁxfglg?lﬁ5,lea8t one of

said éarh@gtaréa@d 1) bhal, spld pydegu’ 1o oyl inder (32) 1s
Inged to sal recoverlng Sys (8) next to said
l%acglgted i nt . §04 W nd systenr(l) accordin %
{6 21 &Y TTs dF 16 % 'ngr 5@t 618k d 77n fhaasgrised in that for
draulic c | i nder (%§% is actuated by a hydraulic
each Q%s?%&ﬁ SFIé% 9GNS RHTNICc6WETFRF] aopBrEPas ¥05.least one
Wnd system (1) accordlng to claim 101, characterised
reversiplenaonsiilg brntaparnetqrl Bjlaptisdete coeeate izdsbeds ignerator.
driven through linear electronechanical nodules . 106.
Wnd system (1) according to claim 105, characterised
in that said |inear electroaechani cal nodul es are
controlled by said smart control system 107. Wnd
system (1) according to claim 101, characterised in
that the end part (10) abIe to be orlented is driven

e o .. I A NN\ A NS



117. Wnd system (1) according to claim 110,
characterised in that said recovering system(8) is
wa@eooanzed? hori zontal Iy next to the ground whenPCTER2008/000089
are no recovery and takeoff operations of said kite
(2) . 118. Wnd system (1) according to claim2110,
characterised in that said recovering systemis
182.2 égclj\e/é{ﬁs %gny Q%C%%f%gnglcgr 3%:%% e%',lc Z%%c%%%lus%tdo rln(t?ﬁa)t each of
. Characterised . in that said linear actuators @?7) are
saldgfogh oM t A8 (SRIERHESH U ST dANERby BRPY Sey sitefh Permanent
(8) . 120. Wnd system (1) according to claim110, | ,
magngfrarigebekics serrentshah sl eleeowBpprRf Ssydtemipigh paid rail (6)
constrained to the ground by neans of rods (36) .121.
is ediimpedyst ehmt 19aislccormintg partdlyagenck20¢ «lvagnetiar ifsetd that is
in that said rods (36) next to their ends are hinged
opposed tthetlgy anddcandohe rsaiidgredavesdulg $ystlemitd)e.. 122.
Wnd system (1) according to claim 120, characterised
183. 1 Wihhatyskahnd (1) nealoractdatlcorga{d 7)s8r enhingedibed hirt @hat said
the ground and to said rods (36) . 123. Wnd system
rdi 0 [ rd j sai d
pe ro g ﬁ%%?xgn%ﬁ%g%gb%sggéggg%?%ggg?§§?%ggﬂg?gghutualIy
constrained so.that, by actuating said linear . .
184. a@?‘ﬂ%t Sygt?né?;)l), 3%¢oerr%n%f Sai af%(gcg\’/ercfhr?éggg/esﬁlgrend( éﬁl that a
nearest to said rail (6) is lifted at a sane geiggt at .
moduldy cIFOBRPEL RN P6) FIhndS BN of SR E r BBGvelt ngreSpective
system (8) farthest fromsaid rail (6) is lifted at a
elechiqgrerctfeifghed titasaiferaide (At alsi €A s editie ((6) pwings about
124. Wnd system (1) according to claim 111,
a cophanaotevasiedion ¢hamndsaed Tonsafdwemoniat hehitigedteowéption of
is adapted to be opened as a platform 125. Wnd
saidsiksiea (5) watlk afedbbgt to ehad malll(6)characterised in
that each one of said containers with hinged cover is
185. | gRgdtydicaal y) seclianed do heikorposedapicratrit&ast that said
two parts (38, 39) . 126. Wnd system (1) according to
claj. t ek i [ t,.at i :
Lo R e S P e ey = o e oy B (4 ==Y
llaccordir}gPtO claim 126, characterised in that said box
cOLledgy 9 Wk PdRged with its concavity oriented upwards.

128. Wnd system (1) according to claim125, , ,
186. c HardcteBedll PavafiRE (e adt B al it p&rerIFBeF L ehpdsdhat said
a cover of said container. 129. Wnd system (1) '
elechigicoederay roltediling 12indiptaradet epnised le@d Qvhat Pegrdelectronics.

contai ner with hinged cover is adapted to be opened as
187. aWphat $yetemt ik ouegtrocatiitedst cdasn | i8¥eachaciatatrosed 30, that said
Wnd system (1) according to claim 124, characterised
permaferithatgridisdatd meadymiciuatat Soade reenttsl | ed by said
smart control system 131. Wnd system (1) according
188. t QichakPRddd, (1Ghaiastenised idthatssal dnbif@dkised in that a
actuators are hydraulic cylinders actuated by a
raul i S cn WY temy( or£hi\n
R L R R
are linear el ectronechani cal, .nodul es. 133. Wnd system
of ffﬁ%*%bﬂ@?ﬁ?naa 5 tePRi C?ﬁgﬁgpacterised in that said
ropes (4) are equi pped with an automatic connection .
189-aﬁﬁn@i SEofecty orfEPETE ti FUGH™ WHPEh SHRERGESpESSq 4)n that a
can be reversibly connected and di sconnected to and
conne@tgns ifd k3ick pymanen34magyeid syet éaidceapdigly (bl) is in a
claim 111, characterised in that said recovering
baryssrsteenma<d) of ospoiid pesmatent easinetne aut omati ¢ st or age
system adapted to recover and takeoff in succession
said trains (3) of said kites (2) and orderly arrange
said trains (3) of said wngskites (2) inside said
contai ner with hinged cover. 135. Wnd system (1)
according to claim 134, characterised in that said
automatic storage systemis controlled by said smart

ey . A NS s o, o



at least two rails inside said recovering system (8)
145. Wnd system (1) according to claim 143,
W@ hb@saz28T i sed in that said recovery and expul BCDII2008/000089
systemis equipped with at | east one artificial w nd
t hrust device. 146. Wnd system (1) according to claim
145, characterised in that a plurality of said
artificial w rust. devic ar r,an l.ong.th :
120. Pl St @7 eoauRb oy ERall Cy RSEERR h Bpe sae
1) according to claim 145, characterised in that saj
smac, o BF G SR RO LSt vt Kol Lkt & ONTTOIF ot By esattfs 25) of
. smart control system 148. Wnd system (1) according _
saidt gindigomend, uenardicGersvseani AhaAL i2i€okpPrsedsdf opid of said
each of said nodules (5) a systemfor absorbing the
storfrgr egstpeak83bfofsshdd ropes (4) for IAGIING rehislykitem(@l)along said
according to claim 148, characterised in that said
fligisy stefedtaryabsor bi ng the force peaks is equi pped with
at | east one danpened counterweight lifted fromthe
191. gosdsyandnven | i saddnsihg ans! @tdifg 25 1 56ha bR S3est 8M that said
(1) according to claim 149, characterised in that said
[ : r - ;
e D LN B 'oF a1 & Fope LA 1ot W nd Tor oid set
system (1) .accaordi toclaiml1 , characterised in
Ofs?%%%si?éggﬁgﬁﬁggé(?gT each of said nodules (5) a
systemfor frictioning sajd ropes_(4). 152, Wnd . .
192-s%é?%nﬁ%?ffmaéébr%ﬁ?ﬂf Bch%uQﬁafﬁlggch%ﬁﬁﬁ?Fé?¥%§§§ g that said
that said frictioning systemis equipped with at | east
smarpreonsgPl e§y s t9CEPHEES @ £ ABINGUPRNtARE AYOFWSASP between
one spring constrained next to an end to said pulley
said éidené&Xt ahd @nonkhecbmwdsto said trolley (11) . 153.
Wnd system (1) according to claim 152, characterised
193. i Wifdnadystaind ($Pradighridsng ovpressed 28y ecliarasaédi de@nshonhat said
of said rope (4) . 154. Wnd system (1) according to
smar€! @loftdol HABEART &fdrpedsdd tahatco?er%‘aﬁp&j sespbPst®AChor 1load
of said nodules (5) a w nding and unw ndi ng system

varL&%%%Fqgg§%E§’ﬁ%%% (4. .155. Wnd system (1) according

to clarm racterised in that said w nding and

unw ndi ng system (22) .conprises at .| east four. first .
194, VP eneuan) T4 bR eaehi b9 R GO aneE (37 ar AN on thet said
two | evel s and having parallel rotation axes, said
suppky SYBLSR FERRE-TP4t b&aﬁ?j ChEREEeFPBL At | east one
first electric notor (28) controlled by said smart _
195. chnd olyssgmt éhl  ASBraadteysicdm £9) degecisrgedo in that said
claim 155, characterised in that said first electric
suppIpestd 8pmpsi sElss ot areaskeata itcagememator. 157. W nd
system (1) according to claim155, characterised in
196. t atd s@jsdefni (3 Mtdtiesg (€4)clane conneeiredténi 3@l dn that said
first electric notor (28) through gears and by

suppW%?g@é?@ l-BYpAisdseastione &Rl arehRiidebype reducer. 158.
nd system (1) according to claim 155, characterised

197. i Brgéle%ts eﬁ%q:h.p ijﬁgi f%fe%ttr% n%ﬁn@tg%yé?t?%ggﬁ%sgn(ﬁﬁ&egystem (1)

to one of Sai Irst” electric

i nterposi.ng _at | east one epicycloid-type reducer, 159
2cCONPRE B ST G abe ST ATRE T el e85, | C HAPREL G S €A i Frh one of
. that around each of said first winches (24) said rope
said (gyep s(dlpuhlbe fOEPENPEe quarters of circunference. 160.
W nd system according to claim155, characterised in

a) t havernisdr saick fdigkiitrafpeisarwchcris! k243 (45 Shapkafr tsgid kite
house said rope (4) and increase a contact surface .

(2) PBdcedlionckrsysvensadgyondithg tespettai te 185 dichatriact evd sexlid wind
in that said first winches (24) have different surface
roughness. 162. Wnd system according to claim 154,
characterised in that said wgndi ng and unw ndi ng
system (22) conprises a winch for each of said ropes
(4), around said winch said rope (4) being wound and
performng a limted nunber of revolutions, such that

o A NN e



sliding of said trolley along said rail is controlled
by a sliding nechanismtogether with a rotation of

wa@ a00d/13e6ond Wi nch (25) .170. Wnd system (1) BCTUR2008150089
to claim 169, characterised in that said sliding
mechanismis actuated by a third electric notor
controlled by said smart control system 171 W nd

( ccor d| to clai.m1 -
Curr?%at g’g]al (f)aéa gt‘heg cHERF SIS %%rtt%ec to sg&gn c1rqnecrjdto said
el ectric notor i nter posr ng at least one .
modugdyj (3)c|Bi éat—Qp‘élr}deﬁué'é?m H72. thr-ﬁ:‘ta%%@r etfigrjrodule (5) on said
according to claiml1 , characterised in that it
railgoffr dgestd or deagdingf eS8 ABAIESY(BjavalrPBatticofedule (5) by
transm ssi on system adapted to gui de said ropes (2)
unwibh@ivey daisaicgeki (4) (t2youg B3idWinstsysn@es( 134ladvoreiny of said
to claim 172, characterised in that said transm ssion
firsBYSltemrcoOmpbses(2sat | east one pulley (35) assenbl ed
on said trolley of said recovery and expul sion system

b) Of O%éh%,r!@ L81d H1ignat chLaetomnef kxed aukl ey) (@3khat said kite
di rect 'y constrained to said nodule (5); at |east one

(2) Ea“'éeeé’dsf% oﬁ%‘]‘fi‘ Sé&?ec%i?ﬁlegﬁ d AbsQr BiNGnthew) , said kite

SA'd ropes east one puIIey fo
each of sald yst ens orfrlctl i n Sld e 4 -
2) SRESIAPEaStiBARERal | |%>y w&r% b ral giodiBadst % Gipid wind
of said driving nodul es (26) of sar d rop aé4) (11654 ‘
syst@nndlsy stem e %lﬁ%cé?%ﬁl nged-ec| & mOJf‘73S eritdeflue to 2
in that said slider (27) slides along a rail in
dragpamal &feani tdnda ampraeciomgaxizsdofisai d2wi reh se28) mfule (o) by
said storing system (23) .175. Wnd system (1) ,
rewif€LQy diafg tapes anmtliéugrmlmaddcfmetsedncttrﬁa Ha#) oy means of said
sliding of said slider (27) along said rail is
firseoatdehl edndhra sid)di ng mechani smtogether with a
rotation of said winch (25) . 176. Wnd system (1)

c) Sﬁ%&% ;g 911%%7§rafe]&%5%?t&r isged iitet hat sRitdat said kite

chanismis actuated by a fourth electric

notor contr S s optr 1 /7
(2) \WFRESE stncer%n(sﬁgsa_’}k:ié I‘gl g Itr%tefgi ?ré %los arr%gjrc:%%lrl%fedsald wind
i n that sald ste for enerating.electrigjity -
currgper ftles S84 B? Jai FrHERET S iSRG s YT emg i CO%né&ed to said
actuated by a translation of said modul e (d)b Hf
modudgi I(5) 69F vkl MiNEpeYEeds (a8, gerfeat otd atft hEPHY
controlled by said smart control system when it
railepeéfaties bs arotregying7effagtnand yrveny (pyaselst dithg to from said
claiml , characterised in that for each of said
moduredydeoy( bhwialidggemer abpey Qystemugbnpeidedrat Wigabes (24) by
one generator/notor (20) directly actuated by a

mear{soéﬁté;a‘i@ of rat cheasticonscdls $28)d wheel s (16) of said
trolley (11) of said nodule (5) . 179. Wnd system (1)

ﬁo‘gzre(iih% L0 gl @i{lah]c trgj}@'téﬁ/ e(Ef sedgi E':LtIethZ I o that said kite

rises” for each of said nodul es (5) | east one

toot he V\,heel (18 that I oS
RARETIS) M b b A OP AT T d(%‘agpﬁ%é\%lttgv %g%yés{lt et?ﬁ (ﬂ) Bifkction of
according to claim 179, characterised in
saichfwingi PYFBETT ed™| 5YIMY FEREFAI Y WsPeﬁlp%%?rp?EfeC% Tor said
at | east one generator /notor (21) directly_actuated
trarpabieotadt sahd grodile| éalstofofat f"“é’éll aye'edt H‘é?j Rhergnding sald
(18) of said rack (15) . 181. Wnd system (1)
ropeaCcdof dimgpugb edial MiiFy wiohbeadiél i Redernst datsapdr figgehelectric
of said nodules (5) said generating system conprises
motdils l(e@st aeae reversi bl e magnetic |inear notor adapted
to operate al so as generator.182. Wnd system (1)
according to claiml1 , characterised in that each of
said nodul es (5) is equi ppedop th permanent magnets,
sai d permanent magnets inducing currents in said
el ectromagnets with which said rail (6) is equipped so
that sald currents partly generate a rragnetlc f|eId

o, o

on said



storing system (23) of said ropes (2) for guiding said

kite (2) along said flight trajectory. 191. Wnd
wae®Bam2671) according to claim25, characteri SRCI/IT2008/000089

that said smart control system conprises a

self-calibration subsystemfor said set of sensors of

said kite (2) . 192. Wnd system (1) according to

cl aim 25, characterisegﬁin that said smart contro

I

e)  SyEPEM TIPS SEEVICEHISFRY on- prevent i ng subsyst em

between said kite (2)_ and flying objects. 193. Wnd.
198. syPepeesy BrcardinadicAgcaimc IlﬁVm%,raE%‘Fafrl&EfieW ddgti peid steps a)

that said smart control system conprises a _
and/conpenrsaldng)s @bsyst ehh faod/ ol vaFratdusaEabicaday gthrough sald

ropes (4) . 194. Wnd system (1) according to claim
smar26zorghar agtseensed in that said supply system conprises

at | east one power supply. 195. Wnd system (1)
109, aGGRESNOFLO SHRIUBLRS, cTharract enks@d thrdubat asaiidd system (1)

supply system conprises at |east one transfornmer. 196.
accoyglﬂ%nsc%ycﬁgid{ 1) ageerdididskq ¢ aiB26ai@hanaet ebtsed (28) have

I'n at said supply system conprises at |east one

accunul ator. 197. Praoce . _pr ' I ' -
alsoeﬁ%ﬁ Phr Gudh e Wi ’sééﬁ%g%??g)é¥§§g%r |q%g€§%§%: afm o ron of

o pharacteriseg inthat it conprises, for each one of

Sa“%g&ﬂﬂka%ngzf,4khe steps of: a ) governing said

flight trajectory of said kite (2) so that said kite

(2) proceeds transversally with respect to a direction

of said windcurrent (W , said kite (2) tensioning

said ropes (4) connected to said nodule (5) of said

wi nd system (1), translating said nodule (5) on said

rails (6) due to a dragging effect and goi ng away from

said nodule (5) by unwi nding said ropes (4) through

said first winches (24) by neans of said first

el ectric notors (28) ; b ) governing said flight

trajectory of said kite (2) so that said kite (2)

proceeds along a sane direction of said wi nd current

(W , said kite (2) tensioning said ropes (4)

connected to said nodule (5) of said wind system (1), .

translating said nodule (5) on said rails (6) due to a

draggi ng effect and approaching said kite (2) to said

nodul e (5) by rew nding said ropes (4) through said

first winches (24) by neans of said first electric

notors (28) ; ¢ ) governing said flight trajectory of

said kite (2) so that said kite (2) proceeds

transversally with respect to said direction of said

wind current (W , said kite (2) tensioning said ropes

(4) connected to said nodule (5) of said wi nd system

(1), travelling said nodule (5) on said rails (6) due

to a dragging effect and noving away said kite (2)

fromsaid nodul e (5) by unwi nding said ropes (4)

t hrough said first winches (24) by neans of said first

el ectric notors (28) ; d ) governing said flight

trajectory of said kite (2) so that said kite (2)

proceeds in an opposite direction with respect to the

direction of said wind current (W wthout generating

any braking effect for said translation of said nodul e

(5) of said wind system (1) by rew nding said ropes

(4) through said first winches (24) by neans of said

first electric notors (28) ; ande ) repeating the

previ ous steps. 198. Process according to claim 197,

characterised in that said steps a ) and/or b ) and/or

c ) and/or d ) and/or e ) occur autonmatically through

said smart control system 199. Process for producing

el ectric energy through a wng system (1) according to

claim1 , characterised in that said first notors (28)

have al so functions of generators, producing

electricity through a rotation of said first w nches
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